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THE NEW PACKARD “3-38” 


This latest Packard Six invites your patronage. The sum 
of these distinctive features can be found in no other car. 


Twenty Packard Body Styles 


Exclusive. Imported 
Upholstering Materials 


Left Drive with 
Left Side Levers 


Short Turning Radius 
Packard Centralized 

Control Board 
Packard-Bijur Electric Starter 
Packard-Bijur Electric 

Lights 
Separate Magneto Ignition 
Packard Unit Power Plant 
Mud-Tight Motor 


Concealed Force Feed Oiling 
to Thirty-five Points 


Packard Hydraulic Governor 


Water: Jacketed Intake 
Header 


Water-Jacketed Packard 


Carbureter 
Seven-Bearing Crank Shaft 
Packard Wheels 
Packard Radiator 
Packard One-Man Top 
Packard Windshield 
Six-Inch Depth of Frame 


Packard Rear Axle 
Transmission 
Packard Worm Bevel 


Driving Gears 


The Bridge Builder’s Factor of Safety 


Packard “5-48” deliveries commence October 1. Embodied 
in the “5-48” are all the features of the “3-38” with a 


bigger margin of surplus power. 


PACKARD MOTOR CAR COMPANY ¢ DETROIT 


LINCOLN HIGHWAY 
CONTRIBUTOR 


SSS ESSA: 
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Wa ne? S 


Packard “3-38” Phaeton. 






LICENSED UNDER 
KARDO PATENTS 
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Five passengers, Price $3750 
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WHITE MOTOR TRUCKS 
Are the Nation’s Choice 


BOTH IN THE QUANTITY OF TRUCKS SOLD AND IN THE 
VALUE OF TRUCK SALES, WE ARE THE LARGEST MANUFAC- 
TURERS OF COMMERCIAL MOTOR VEHICLES IN AMERICA 


Official Records of the Motor Truck Industry Verify This Statement I 


This Leadership of the Truck Industry is of the utmost importance, both | 
| to the many who already own White Trucks, and to the many others | 























who will eventually purchase White Trucks. 


TO THE OWNERS OF 
WHITE TRUCKS 


THIS LEADERSHIP proves the 
correctness of your judgment in 
selecting your motor truck equip- 
ment. 


It shows that you have chosen 
the same motor truck that the 
majority of truck users in America 
have selected. 


In practically every case, this selection 
has been the result of a process of rigid 
experimentation and elimination, in which 
White Trucks have proved their superiority 


over all others. 


This preference for White Trucks by the 
largest users of motor trucks as well as by 
the majority of motor truck users guaran- 
tees that your investment is protected by a 
successful, well established manufacturer, 
having a superior organization for render- 
ing permanent and efficient service during 





TO FUTURE OWNERS 
OF WHITE TRUCKS 


THIS LEADERSHIP is conclusive 
proof that White Trucks must be 
superior to all others, because 
White Supremacy is not measured 
in numbers alone, but in value as 
well. 





With so many makes of motor 
trucks on the market, all clamor- 
ing for recognition, indisputable supremacy 
can be gained only by superior merit. 

Untruthful advertising, bargain prices, 
exaggerated claims and guarantees that can- 
not be fulfilled may make the first sale, but 
only superior merit can create the confidence 
which brings continuous repeat orders. 


The record of continuous repeat orders 
whereby the foremost firms in America have 
acquired huge fleets of White Trucks, after 
experimenting with other makes, is a con- 
vincing reason why you should use White 








the life-time of the trucks. Trucks. 


WHITE TRUCKS ARE MOST ECONOMICAL TO OWN Ii 


That White Trucks are slightly higher in price, makes White leadership in the truck indus- 
try even more complete. It is plain evidence that White construction is so superior that 
the higher first cost of a White Truck is economy in the long run—proof that White Trucks 
last longer and cost less to operate and maintain, making them the most economical trucks 
to own. 


White Trucks are built in capacities of 4, 114, 3 and 5 tons 


A SUITABLE SIZE FOR EVERY VARIETY OF SERVICE 






THE WHITE Ea) COMPANY 


CLEVELAND 
MANUFACTURERS OF GASOLINE MOTOR CARS, MOTOR TRUCKS AND TAXICABS 
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For War or Peace 


The Jeffery Quad 


HEN the French army went 

to the front the other day to 
fight Germany, they carried their 
provisions in a four wheel drive 
truck. 


When the Parsons Lumber Company, of 
Rockford, Illinois, found itself face to face 
with the problem of delivering lumber out- 
side the city limits, where the roads were 
extremely bad, they sent for a Jeflery Quad. 


The Jeffery Quad has been built to specifications 
furnished by the United States government. It is 
designed to go anywhere that a four mule team can 
go. Since its adoption by the government in the 
operations on the Mexican border a year ago, it has 
demonstrated its capacity for this service. 


\t the same time engineers have concluded that this type 
of truck alone is adapted to certain kinds of service which the 
two wheel drive truck cannot satisfactorily perform 


Walter W ardrop, editor of Power W agon, WV hen he saw this 
truck perform at the Jeffery factory the other day, said, “That 
is the greatest traction demonstration I have ever witnessed.” 


Mining engineers, representatives of contractors, brick 
makers and experts in all lines of trades are coming to the 
Jeffery plant at Kenosha, Wisconsin, to witness these demon 
strations. So startling are they in their character, so spec 
tacular, that they have been portrayed in moving pictures in 
connection with United States army tests 


rhe photographs here merely suggest a few uses to which 
this most remarkable truck can be put. Here are a few of the 
things that rt does: 

It drives, brakes and steers on all four wheels 

It will turn in a forty-one foot circle, because the wheels 
track absolutely 

It will climb loaded a 49% grade as shown in the illus 
tration 

It will drop head first into a three foot ditch and climb out 
iain 

It will carry a load of two tons besides hauling trailers 
loaded with from eight to twelve tons on a hard level road. It 
is the only truck that will pull itself out of an excavation. It is 
the only truck of its kind in the United States built by a con 
cern with sufficient finances and stability to make its production 
a success 

It is the same type of truck which has been adopted 
exclusively by the French army 

It is the truck which is now in the service of the United 
states government. 


Jeffery Trucks: Jeffery Quad—Jeffery 1% ton—Jeffery *%4 ton 


The Thomas B. Jeffery Company 


Main Office and Works, Kenosha, Wisconsin 
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UNITED STATES QUARTERMASTER 


» Jeffery Quad successfully met 
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4,000,000 
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France 
3,878,000 





At the present time there are facing each other on a two hundred 
and fifty mile battle-line, reaching from Antwerp in Belgium to 
Basle in Switzerland, approximately 2,500,000 men, about equally 
divided between the allied French, British and Belgians, and the 
allied Germans and Austrians. 





Austria 
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Italy 
1,115,346 






England 
632,889 
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Belgium 
222,000 


Servia 
240,000 





Monte- 
negro 
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RELATIVE STRENGTH IN TRAINED MEN OF THE ARMIES OF EUROPE 


Sixteen Million Men Under Arms 
Military Strength of the Triple Entente and the Dual 
Alliance 
+ ie appreciate the stupendous character of the War 

of the in full swing on the 
continent of Europe, we must bear in mind two facts: 
first, that it is a war to the death; second, that in the 


full of the absolute finality of the result, 
every one of the contending nations has already called 


Nations which is now 


realization 


out or has stated that it will do so, the whole of its 
trained reserves, thus putting some sixteen millions 
of men under arms. 

In the interests of humanity it is better that the 


nations which go down in absolute defeat should real- 
that the verdict 
appeal. If the only 
cancer of militarism is the knife, it is better to cut so 
deeply as to let out all the rottenness, and so thorough- 
the 
wholesome, unhindered growth of the splendid civiliza- 
tion of this twentieth century. 

The one mournful consolation to be drawn from this 
unspeakable calamity is to be found in the belief that 
the loss of life, the destruction of property, the par- 
alysis of trade and industry, and the total setback of 
civilization, stupendous bring the 
nations of the earth together, when the war is over, 
in the endeavor to substitute for the present brutal 
Tribunal backed by an 


ize is one against which there is no 


possible cure for this monstrous 


ly remove very seeds of disease as to ensure the 


will be so as to 


armaments, an International 
International Military Police. 

In point of magnitude the present conflict is abso- 
lutely without a parallel. Never, in all the history of 
the world, have there been marshaled on the field of 
battle armies that even approached in numbers the 
hosts which are drawn up upon the frontiers of Ger- 
many and Austria. Not in the campaigns of Napoleon, 
nor the great Franco-German struggle of 1870-71, nor 
yet the seven-day battle of Mukden between Russia 


and Japan, was there seen such a gathering of warring . 


As for the historic conflicts of ancient days, 
when the hordes of the East poured in a human flood 
over Europe, later historical criticism has thrown doubt 
upon the reputed numbers engaged. 


hosts. 





DUAL ALLIANCE. 

Nation. Population. Standing Army. | ‘Trained Reserves. Untrained Reserves. 
Austria 48,000,000 472,716 1,347,284 2,700,000 
Germany 64,925,993 800,000 3,200,000 3,000 000 
Totals 112,925,993 1,272,716 4,547,284 5,700,000 

TRIPLE ENTENTE. 
England 45,370,000 156,000 476,889 3.500,900* 
France 39,600,500 727,000 3,151,000 1,622,000 
Russia 125,000,000 1,284,000 4,678,000 5,500 000 
Totals 209,970,500 2,167,000 8,305,889 10,622,000 
. Dual Alliance 5,820,000 
Total numb f trained soldier ) : ; 

a ee pier cc ci ) Triple Entente 10,472,889 


* Probable number of men available for voluntary service, including 316,307 Territorial forces (similar to t 


At the present writing it is not unlikely that there 
are facing each other on a two hundred and fifty-mile 
battle line, reaching from Antwerp, Belgium, to Basle, 
Switzerland, approximately 2,500,000 men, about equally 
divided between the allied French, British, and Bel- 
gians, and the allied Germans and Austrians. These 
represent the standing armies, the flower of the national 
troops engaged. 

To the east, along the of Germany and 
Austria, Germany has massed by this time some 600,000 
of her second line of reserves, and Austria is moving to 
her own northern frontiers, and to the assistance of 
Germany in Alsace and Lorraine another 400,000 men. 
Russia has announced that her mobilization is com- 
plete, which means that she is moving down upon the 
German and Austrian frontiers her standing army of 
over 1,250,000 men. 

And the while these 5,000,000 troops are on the fight- 
ing line, there are being gradually assembled at the 
various camps and equipped for the field as they 
may be needed, the 10,000,000 trained reserves—every- 
one having spent two or three years with the colors. 

In all the countries engaged in this war, except Eng- 
land, military service is compulsory. In England ser- 


borders 


S. National Guard). 


enlisting for seven 
The war 


vice is voluntary, the 
at the close of which they enter the reserve. 
strength of the English army is 156,000 men, and of 
these, three army corps, or 120,000, have been landed 
on the continent and form part of the allied army. The 
whole of the reserves, 476,000 strong, have been called 


to the colors, and will be sent to strengthen the allies. 


men years, 


Compulsory service, or conscription, as practised in 
the German army, where it was first fully developed, 
is broadly representative in its operation of the practice 
in all European armies. 

Actual service in the German army begins at the age 
of 20. 
with them three years. 
for four years, during which he is called out fer train- 
ing with his corps twice for a period of about six 
weeks. He is then drafted into the “first ban” of the 
Landwehr for five years, in which he is given two train- 
ings lasting from eight to fourteen days. At 32, he 
passes into the “second ban,” where he remains til! he 
is thirty-nine. He now passes into the first ban of the 
Landsturm, where he remains until his 45th year. The 
second ban of the Landsturm consists of men who have 
had no military training. 


The young man joins the colors, and remains 
He then passes to the reserve 
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The pursose of this journal is to record accurately, 
simply, and interestin th orld’s progress im scten 


tific knowleduve and industrial achievement 


Germany’s Strong Strategic Position 


TITH the war a month old, Austria is yet to 


be heard f H except the role of the ce 
fen i ind alread it bewir to ok as 
though Germa! | t lepend upon her own 
trong arm ft rtl vy the mighty fleets and armies 
of the Allies Judged in point of mere numbers, the 
mele e two to one against her on land, and three and 
a balif ol mi tl ‘ 

But the history f war. whether ancient, medieval, or 
modern, teaches us that superiority in numbers is 
merely one Among tm important factors that win 
battles and make it ultimately possible to dictate 
terms to a theroughiy beaten enem) Proof of this is 
to be found in that brilliant page of German history 
covered by the Seven Year Was whee Prussia, under 
her marvelous soldier king. Frederick the Great, waged 
a vecessful war against a combination of enemiles, as 
strong, relativel if not stronger, that that which con 


fronts the German people in the present crisis 


The 


Entente are greatly 


seemingly overwhelming 


offset by the fact 


numbers of the Triple 


that Germany 


helds an unusually trong strategic position, both on 


e of a 


sean and land. and that whereas her armies a 


common race, speaking a common language, the enemy 


is composed of three races, speaking no language in 


common, and differing widely in tastes, temperament 


and traditions 


Of enormous advantage to Germany is the fact that 


the geography of the neval and military situation is 


such that she is planted squarely between her major 


enemies, France and Russia: and so long as she is su 


preme in the Baltic, it is impossible for those countries 
to effect a joint concentration of their troops in over 
whelming numbers upen either frontier 


And Germany, be it remembered, has all the advan 


tage of fighting on interior lines. Because of her admir- 


abie system of militery railroads, many of them built 


with a view to Just such a crisis as that which now con 


fronts her, she can move her reserves quickly to either 


frontier and mass them at any point for attack or de 


fense. Furthermore, if, as she hopes and firmly be 


lieves, she can succeed in crushing the French armies 


in a succession of conclusive engagements, her posses 
sion of the interior lines would enable her to move a 


portion of the flower of her army, which is now con 


fronting France, to the eastern frontier for the repulse 
of the Russian invasion 

in the event of German reverses and a failure of her 
France, she would fall back upon her line 


fortifications 


invasion of 


f frontier take up a strong defensive 


position, and hur! the bulk of her armies against the 
onw-rolling tide of Russian invasion, which, at the pres 
gained a victory of impos 


ent writing, appears to have 


ing proportions. if this should be the course of events, 


the Germans would settle down to a war of defense, 


which might last for two or three years, and end in 
the contestants fighting each other to the point of utter 
that the 


German of the twentieth century has lost any of the 


exhaustion. There is no reason to believe 


powers of recuperation and dogged resistance which 


arried him through the seven years of war under the 


great Frederick 
No less upon the sea than upon the land is Ger- 
many favored by geographical conditions. To be con 


vinced of this, it is sufficient to glance at the war map 


which forms the supplement to the present issue of the 


SctentTiric AMERICAN, The allied fleets of England and 


France have 4 superiority, based on total tonnage, of 
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er three to one over that of Germany and Austria, 
dia iperiority in the first fighting line of dread 
izhts, of two to one If to France is delegated the 
task of destroying the Austrian fleet in the Adriatic, 


the English fleet in the North Sea has twice as many 
of de- 
strovyers she has 167 to 130; and of submarines, 76 to 
21 Under 

} 


Germany to accept battle i 


dreadnoughts as that of Germany, or 31 to 16; 


these conditions it would be hopeless for 


the open. Ship for ship, 


the English dreadnoughts are more powerfully armed, 


and in seamanship and gunnery they are at least the 
equa of their opponents 
have either behind the 


Hence, the Germans retired 


heavy coast fortifications of their North Sea ports and 


harbors, or, as is more likely, they have taken shelter 
in the Baltic The British admiral has orders to seek 
ind destroy the German fleet But how shall this be 


dome Wilheimshaven and the mouth of the Elbe are 


thoroughly protected by coast fortifications and mines, 


rhese consist of heavy, long-range guns, and mortars 
whose shells would fall with great accuracy over the 
course Which would have to be covered by a fleet that 
steamed in to a range at which its fire would be effee 
tive The Japanese attack on the inferior Port Arthur 
defenses proved the futility of a naval attack upon such 
fertificntions as those at Wilhelmshaven, Heligoland, 


and Cuxhaven 


Exqualiy disastrous would it be for the English fleet 


through the narrow straits which must be 


Baltic These would be heavily 


fleet 


passed in entering the 


mined, and in their confined waters the would 


se heavily also from destroyer and submarine attack 
Another and most important strategical advantage in 
Wilhelm 


quick passage for the largest battleships 


the German situation is the Kaiser Canal, 
Which affords 
Baltic to the North Sea. 


British tighting line in half. It was built 


This canal practi 
cally cuts the 
for this very purpose. 

For if the 
Baltic, the 


force their way into the 


North Sea 


British should 
German fleet could pass to the 
through the canal and the Elbe, steam to the English 
Channel, sink the vast fleet of transports that are carry 
ing men and supplies to the English army in Belgium, 
and harry the whole English and French coasts. 
Hence 


it would le 


in seeking to bring the German fleet to action, 


necessary for England to leave half her 
fleet at the mouth of the Elbe and send the other half 
Denmark This would 


that, so far as her dreadnought strength is concerned, 


around into the Baltic. mean 


Germany could elect to fight either fleet under equal 
conditions 

The only other way to get at the Germans would be 
to reduce the coast fortifications with an expeditionary 
urmy But the German coast on the North Sea is so 
that the landing of such a force from transports 


There remains only one way in 


shoal 
is out of the question. 
which it could be attempted. 

If England followed Germany's example by violating 
Holland, or should Holland enter the 


Amsterdam 


the neutrality of 


would form an excellent 
reduction of the Wil 
This 


open the way for the seizure of the North Sea end of 


rriple Alliance, 
base for an expedition for the 
fortifications would 


helmshaven and Cuxhaven 


the Kiel Canal. Should Russia continue her successful 
Prussia, she might in time, though at an 
Stettin, and, with 
That 


invasion of 
enormous sacrifice, capture Dantzig, 
the aid of the English, even Kiel itself. would 
seal the doom of the German fleet. 

The factors of time and cost are 


Can it be done? 


igainst it 


Eight Cylinders v. Six Cylinders 

OW that the six-cylinder automobile engine has 
thanks 
to the unremitting efforts of designers and build- 


attained to such universal popularity, 
ers, it does not seem altogether logical that it may soon 
be supplanted. But that it may be superseded at least 
in part, in the not far-distant future is a contingency 
itself. 


large on the 


with which the automobile world must concern 


Already the eight-cylinder looms 


largest of American 


motor 
horizon; for one of the makers 
that 


driven by eight cylinders. 


has let it be known henceforth a good part of 
his output will be 

In thus taking one step in advance of his brother 
makers, for there is no other American eight-cylinder 
motor car, and only one foreign maker produces them, 
this American pioneer has given every thinking person 
abundant food for thought. 

In the early days, when the single- and twin-cylin- 
der motor held sway, motors with four cylinders were 
looked at short of mechanical 


monstrosities; and no one had even thought of a six- 


askance as being just 


cylinder car. And now comes the eight-cylinder motor, 
and it comes with a whole lot of sound common sense 
behind it and a number of reasons why it should make 
a bid for popular esteem. 

It is true that the eight-cylinder motor has more parts 
than has the six; but 
examined carefully we find that the proposition is not 


if this multiplying of parts is 


as disturbing as might appear at first blush. 
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the eight-cylinder motor need not 
heavier than 
easily be the 


Power foi power! 


necessarily be any larger or very much 
the six-cylinder motor. In fact, it 
for it presents the possibility 


this way, the 


may 
more compact of the two; 
of casting the cylinders V-fashion. In 
ght cylinders take up little if any more space longi- 
tudinally than the four—certainly less than the six 

and little The very 
a design is an appealing feature. 


more transversely. compactness 
of such 

As far as mechanical construction is concerned, the 
number of advantageous 
features. In the first crankshaft is 
siderably shorter than is the case with a six; and this 
slight chance of 
whipping in this member as may exist in longer crank- 
shafts. Also, the crankshaft for an eight is simpler to 
make and requires less machining than that for a six; 


eight-cylinder motor has a 


place, the con- 


feature tends to obviate even such 


and this should reduce manufacturing cost. 


Where the eight-cylinder motor has its cylinders cast 
in the shape of inverted L’s with the valves all inside, 
single 


exceptionally simple; for a 


valve operation is 
camshaft centrally placed directly above the erank- 
shaft serves to operate all sixteen of them. Again, 


problems of carburetion will be simplified by the possi- 


bility of locating the carbureter centrally with ex- 


tremely short induction pipes. 

When the question of eight cylinders versus six cyl- 
inders is first propounded, the addition of two cylinders, 
four valves, two pistons and connecting rods, two spark 
plugs, and perhaps other parts not now embodied in 
the six, appears a big step, and time only can tell how 
The argument which centers about 
appear to be unnecessary parts 
will not now be the eight-cylinder 


for the simple reason that the simplicity and 


it will be received. 
the addition of what 
advanced against 
motor, 
reliability of the four and the six have impressed them- 
f the motoring public. Nor is 
the question of fuel economy will enter 


selves upon the mind « 
it likely that 
largely; for already the records of foreign eight-cylin- 


der motors, rating between 20 and 25 horse-power, 
show that one gallon of fuel generally will propel the 
car from 20 to 22 miles in an hour. 
It is not likely that the eight-cylinder motor will come 
as the six-cylinder motor did, for instance— 
likely that 
may find ourselves viewing ¢ 


suddenly 
but it within a few years, 


very 


surely appears 
say three or four, we 


appreciable wave of eight-cylinder popularity. 


The Composition of a European Army 


HE numerical strength of the various units 
which compose a European army in the field dif- 
fers so widely from that of our own army, that 


is difficult for the average American to understand, 


i 
in reading the European war dispatches, what number 
of troops is represented by the terms brigade, division, 
The following statement is 


regiment, army corps, ete. 


applicable, broadly, to all of the continental armies 


engaged in the present conflict. 
The European regiment in full war strength numbers 
colonel. 


under the command of a 


brigade of 10,000 men, com- 


about 3,300 men, 


Three regiments form a 
manded by a major-general. 
sion of 20,000 men, under the command of a lieutenant- 
general. army corps of 
40,000 men, commanded by a general, and three army 
(fully equipped 
with cavalry, artillery, and 
medical department) of a total strength of 120,000 men. 
these totals as given, buf 
estimate of the 


Two brigades form a divi- 


Two divisions constitute an 
corps form an independent field army 
commissary, engineers, 
from 
they are not great, and the 
strength of the various units if applied to the number 


There are variations 


above 


of divisions, brigades, army corps, ete., mentioned in the 
dispatches will give a closely accurate estimate of the 
number of troops engaged. 


Edible Flowers.—A consular report from Calcutta 
India of the mahua tree 
(otherwise known as the mahwa, malwa, mowha, mowa, 


describes the uses made in 


mowra, or illupei tree), which grows wild in the greater 
part of that country and is also cultivated to some ex- 


tent. The cream-colored flowers appear from February 
to April, and arrive at maturity about the end of 
March. Each morning about sunrise the succulent 


corolla-tubes fall in great showers to the ground, which 
them. The fall from a 
single tree continues for from seven to ten days. The 
flowers are spread out in the sun to dry, their color 
changing to a reddish brown, and their peculiar sweet 
odor becoming more apparent. Though eaten fresh to 
a considerable extent, the majority of the crop is dried 
and cooked with rice or other grains. Mahua is ex- 
tremely sweet. and not easily digested by persons unac- 


has been cleared to receive 


customed to eating it. Sugar and molasses are made 
from it. The consul states that in the central provinces 
alone about 1,400,000 people use,mahua regularly as an 
article of food. The flowers are also distilled and pro- 
duce a strong liquor, not unlike a good Irish whiskey 
in flavor. The seeds of the same tree are used for the 
manufacture of mahua butter, which is used for food, 
as a lubricant, and as an illuminant. 
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Transporting Russian artillery on 
flat cars. 
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Warring Nations 
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Russian horse artillery on the 
march. 











ry. HE three most important branches of an Army are: 

I the Cavalry, the Artillery, and the Infantry. In 
addition to these there are the Coast Artillery, which 
among European nations is generally not very far de- 
veloped, and the various general service branches, engi- 
neers, quartermasters, and commissaries. <All of the 
latter are, of course, important in their spheres, but in 
the battles to be fought in a general European land 
war, the Cavalry, Artillery, and Infantry are by far the 
most important, and a more detailed consideration of 
the arms as used by these branches in the various 
countries will follow. 

The main object of the Cavalry in all of these armies 
is to reconnoiter and obtain information of the enemy 
and the terrain on which he operates. Yor that pur- 
pose it is sent out ahead of the main army, and is 
therefore generally the first arm drawn into active en 
gagement with the enemy’s advance troops. During the 
fighting of the Infantry and Artillery it must be in 
readiness, in addition to its scouting duties on the 
flanks, to throw its support to wherever it may be most 
needed for the success of the Army. 

The Cavalry is armed with a rifle or sword or both, 
and in some cases with the lance. They are called by 
various names, as in Germany: Hussars, Uhlans, Dra- 
goons; Russia: Cossacks, Dragoons, Hussars; France: 
Cuirassiers, Hussars, Dragoons; Great Britan: Hus- 
sars, Lancers; Austria-Hungary: Dragoons and Uhlans. 
They are always mounted, and their ultimate training 
has in view their ability for long service in the saddle 
without rest. 

The Field Artillery arm of a modern Army is un- 
doubtedly the most important branch, next to the Infan- 
try. In fact, it is probable that the success of a modern 
battle will depend on the superiority of the Field Artil- 
lery, and enormous sums of money have been spent 
with a view of providing field artillery guns and ammu- 
nition in each of the countries involved. 

The two nations that have led in the development of 
Field Artillery are undoubtedly France and Germany. 
Each has followed its own line of development to a 
certain extent, but if reports contained in military 
magazines are correct, it may be assumed that the 
French Field Artillery is the more efficient. 

The object of Field Artillery is to support the Infan- 
try in its advances or its retreats. It aims to hit the 
part of the enemy which is most dangerous to the 
friendly Infantry and which would hinder its success. 
Since the enemy’s Artillery would do the same thing, it 
is evident that a modern battle will generally begin 
with an artillery duel, and that whichever side is able 
to silence the other side’s Artillery will have a tremen- 
dous advantage. In fact, until the enemy's Field Artil- 
lery is silenced an advance of the Infantry would be 
practically impossible. 

As the Infantry advances the Field Artillery must be 
in readiness to fire over the advancing lines and attack 
parts of the enemy’s troops, or must be able to move 
with lightning rapidity to any other position where its 
fire is needed or is more effective. 

A battery of Field Artillery is a tactical unit com- 
posed of from four to eight guns, and ammunition 
wagons, loaded with shell and shrapnel. 

Since its first object is to destroy the enemy’s Artil- 
lery, it will be seen that 


Fire, and Mobility. The gun on which the vari- 
ous armies are depending more than anything 
else is undoubtedly what is called the light field 
piece, all of which are approximately  3-inch 
caliber. To apportion to the best advantage the 
various qualities desired in a 83-inch light field gun has 
been a difficult problem, and each country has devel- 
oped its own piece differing from any other. As will 
be seen from the following table, the French are 
equipped with a heavier gun, firing a heavier projectile 
at a much higher velocity, than are the Germans. Since 
the energy of a projectile varies directly as the mass 
and the square of the velocity of the projectile, it is evi- 


and same caliber. Similarly for the same weight of 
projectile the remaining velocity will be greater for the 
greater initial velocity. Consequently, since the weight 
and initial velocity of the French are greater than that 
for the German, it will be seen that the remaining 
velocity for any range and therefore the striking energy 
of the projectile will be greater for the French gun 
than for the German. 

This is of great importance since it enables the 
French to direct a more effective fire at long ranges, 
and the shell as well as shrapnel of the French will be 
more destructive both against earthworks and per 
sonnel, On the other hand, if the target is changing 


FIELD ARTILLERY OF THE EUROPEAN ARMIES 


Country England France 

Made by England France 
Caliber, inches 3.3 2.95 
Weight of projectile, pounds i8 15.9 
Muzzle velocity, feet per second 1,600 1,740 
Rate of fire, shots per minute 29 20 
Maximum effective range, yards 6,300 6,000 
Muzzle energy, foot tons 320 334 
Weight of gun and carriage, pounds 2,690 2,500 
Number of guns in a battery 6 | 4 
Rounds of ammunition per gun with a | 

battery 176 312 


Russia Belgium Germany Austria | Italy. 
Russia Krupp Krupp- Austria Krt 
SS. ) 
—— Ebrhardt. | | satis 
2.95 2.95 3.03 3 2 05 
14.3 14.3 15.1 14.7 | 14.3 
1,945 1,630 | 500 1630 | 1,675 
20 30 | 20 | 25 j 30 
6,000 6,000 5,500 6,700 | 6,600 
360 258 236 272 260 
2,300 2,300 | 2,080 2,350 | 2,200 
8 6 6 6 j 4 
| | 
| 
212 242 | 126 168 j 312 




















English field gun on the march. 


dent that the French projectile will be more powerful 
than the German. On the other hand, it will be more 
difficult for the French to haul their guns from place to 
place. The foregoing table gives the more important 
and interesting data for Field Artillery for various 
countries : 

Considering the above table, one can make his own 
deduction as to the merits of the Field Artillery. Tak- 
ing the two most important countries, France and Ger- 
many, the following comparison may be made: 

By remaining velocity is meant the velocity of the 
projectile at any part of the range; for example, a 15- 
pound projectile fired at 1,700 feet per second muzzle 
velocity has a remaining velocity of 960 feet at 2,500 
yards range, 310 feet at 5,000 yards, ete. 

For the same initial velocity the remaining velocity 
will be greater for the greater weight of the projectile 


quickly and it is necessary to shift the gun, the Ger 
mans, having 500 pounds less to move, will be able to 
do this more quickly, and thereby have a great advan- 
tage over their adversary. 

The range given in the table is the maximum effec- 
tive range and is generally the range obtainable by the 
maximum elevation of the gun on its carriage, about 
15 degrees. The maximum range obtainable for any gun 
is for about 43 degrees elevation, after which the 
ranges become shorter. The range for all of these guns 
that could be obtained with the guns at 45 degrees ele 
vation would be between 9,000 and 10,000 yards, but 
since firings at such long ranges would have little, if 
any, effect, no efforts have been made to construct a 
carriage for such elevations, unless it is intended to use 
it for balloons also. 

In actual battle the guns of a battery are lined up 
and one loaded caisson is placed next to each gun. The 
entire battery is behind cover, and generally cannot see 
the targets. The fire is directed by each gunner aim 
ing on a designated aiming point, with an instrument 
set at a given deflection, so that the gun will actually 
point at the target. This deflection is calculated by a 
triangulation method by the Battery Commander, who 
is located some distance away from the battery either 
on elevated ground, on a ladder, or in a tree, The Ger- 
man system of obtaining the deflection is to measure 
the angles carefully, by means of instruments. thereby 
attempting to make the first shots effective; while the 
tendency of the French system is to estimate the first 
deflection, fire quickly, and by observing the shot, make 
necessary corrections for succeeding shots. The ranges 
are obtained by self-contained base range-finders, which 

are accurate within. 200 








the longer the effective 
range of the guns is, the 
better will it be able to 
damage the enemy be- 
fore the latter is able to 
reach it. On the other 
hand, in order to be able 
to shift its position 
quickly it must be light 
and able to be put into 
action easily. The three 
objects to be obtained, 
therefore are: Power, 
making possible accur- 

















yards for 5,000 or 6,009 
yard ranges. 

Within the last few 
years the subjeet of 
equipping the Field Ar 
tillery wtih larger cali-- 
ber siege guns and 
howitzers has been giv- 
en extended studies. 

The object of howitz- 
ers is mainiy to fire a 
heavier projectile with 
a lower velocity at a 
much higher elevation 





and longer range. As- 








ate shooting at long 
ranges; Rapidity of 


Belgian field gun as it appears in action. 


Type of Maxim machine gun used by English. sume, for instance, the 














16% 


enemy's Infantry entrenched behind embankments 


With a high velocity the trajectory of the projectile for 


a given range is very flat, so that the troops would be 


able to sit behind the cover, and have all projectiles 


either strike the embankment or pass over their heads 
For this emergem a battery of howitzers is called 
into action. By reducing the charge the projectile may 


be started at a higher elevation, which causes the pro 


jectile to fall to the ground in a much more nearly ver 


tical path, and enables it to be dropped back of the 
embankment As a concrete example assume the 
enem) Infantry behind earthen cover at 3,000 yards 


rhe slope of fall of the French projectile at that 


would be about 7 degrees or 1 on 8; this gives a 


behind a 


range 


considerable space wall that would be prac 


tically immune from the artillery fire 
battery for this work 


B ealling a 4.7-ineh howitzer 


the Artillery Commander may fire a 60-pound projectile 


with 800 feet per second muzzle velocity, which would 
give him at 3,000 yards a slope of fall of 1 on 4.5, or 
he mn remove ine [ wder from the charge and fire 
the projectile at 620 feet per second muzzle velocity, 
which would give him a pe of fall at 3,000 yards of 
ls L.8, with which it would be practically impossible 
for the enemy to remain behind the covet 
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Due to rapid advance of science within the last few 


years, another element must be contended with in the 


next war. The aeroplane, which, a few years ago, was 
considered an impossibility, is to-day one of the best 


means for obtaining accurate information concerning 
the enemy 

There are two means of combating a flying machine 
Many that the way to de 


stroy 


military students contend 
an aeroplane is to put a machine rifle in another 
This 


method followed in a modern war 


aeroplane and attempt to combat it in the air 
will probably be the 
at the present time Another means is to provide field 
artillery guns able to fire in the air, and many balloon 


guns of this type have been tried out by various coun 


tries One notable cannon of this type is the Deport 
field gun, which is so arranged that it can be used as 
a field artillery gun for low targets, but may be trained 
for aerial targets as well. 

There are a number of difficulties connected with 
firings against balloons or aeroplanes, and extensive ex 
periments have been carried on in various countries for 
The large ordnance 
Ehrhardt 


manufac 


the purpose of solving this problem 


manufacturing concerns of the Krupp and 


companies, in Germany, have designed and 


tured guns firing 3-inch projectiles mounted on automo 


German field battery taking up new position. The German field gun weighs 500 pounds less 
than the French, and is therefore more easily moved. But the French piece is more efficient. 


Its range is longer, and it hits harder. 
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have been carried on with a view of firing projectiles 


with burning tracers attached to them. These tracers, 
by burning in the air, will show the path of the projec- 
tile, and will show how close the projectile may be to 
the target. 

That rifles or small guns can be fired from aeroplanes 
has been demonstrated. While these guns would prob- 
ably not be very effective against troops on the ground, 
there is small doubt but bombs dropped from balloons 


would be a very dangerous inconvenience for the 


enemy. Experiments carried on have shown that these 
bombs can be dropped with great accuracy from a con- 
siderable height, and a sighting arrangement for drop- 
ping them has been fairly well perfected. The principle 
of such a sighting device is to set the sight at a certain 
elevation, depending on the speed of the aeroplane and 
its height, aim at the target, and release the bomb as 
soon as the sight is on the proper target. 

There is yet another field of use for field artillery. 
France there are a number of cities 
In ad- 
up by 
each side for the purpose of protecting important stra- 


In Germany and 


which are protected by extensive fortifications. 


dition, temporary fortifications will be thrown 


tegic places. To destroy these fortifications and drive 


the troops out, the siege artillery is brought into ae 















German ll-inch siege gun in firing position. 


(nother object of these heavy cannon is, that a bat- 


tery can be put in position to sweep a large field, and 


with its long ranges prevent the enemy's lighter artil- 
lery from coming within effective reach 


The ve 


sume for all couniries, 


locity of these howitzers is practically the 


and is about 900 feet per second 
while the calibers are 


for the longest zones approx! 


mately 38-inch with a 30-pound projectile, 4.7-inch with 
a 60-pound projectile, 6-inch with a 120-pound pro 
Jecttiie 

lhe number of rounds that will be fired during an 


We have data 
from the Russe-Japanese War showing that at Ljaopan 


ordinary battle can only be imagined 
fired 2,600 rounds in one day, while another 
about 415 


rhis was not an uncommon occur 


one batters 


fired 3.504 rounds, making for each gun 


round in one da 


rence, and it sho the expense involved in carrying on 


n modern wat 


The most projectile of the 83-inch caliber is 


eomm 


the shrapnel, which is in itself a gun, arranged by time 


fuses so that at the desired height it is made to burst, 


shooting forward out of a shell 250 lead balls, each 


effective to hill a mun 


biles or on wheels; but so far no definite conclusions 
have really been reached as to the most effective man 
ner of firing at balloons 

Among the difficulties experienced is the fact that the 
aeroplanes move very rapidly, making it difficult to fol 
Another difli- 
the required 


low them through the sights of the gun. 
that 
angle of departure for a projectile to reach a certain 


culty to be encountered is the fact 


range varies as the target moves above the horizon. For 
instance, a target on the same level with the gun at 
5,000 yards range may require an angle of departure of 
11 degrees; while if this target should be located 45 
degrees above the horizontal the super-elevation, which 
is the elevation of the gun above the line drawn from 
the gun to the target, would be only 4 degrees 
or 5 degrees. If the aeroplane should be the same 
but vertically above the elevation 


distance gun, no 


over the direction of the line of sight would be 


necessary. 

It is also a difficult matter to estimate the distance 
to these balloons, and the use of range-finding instru 
ments, due to the rapid movement of the targets, is at 
almost some cases experiments 


times impossible. In 


Balloon-repeiling gun on automobile in action. 


The 
wheels, as il 


purpose are brought up on 
ealibers, but 


tion. guns for this 


the case of the smaller 


are placed in more or less permanent positions for 
action. 

There is no standard proportion of number of these 
batteries used in the various armies. The weights of 
the projectiles and velocities are more or less the same 
for all, and for Germany and France are about the 


following: 


7.6-inch caliber, firing a projectile weighing 240 
pounds with 1,100 feet per second velocity. 

95-inch, with a 480-pound projectile and 1,000 feet 
per second velocity. 

10.3-inch, with a 700-pound projectile and 1,000 feet 


per second velocity. 


While it is probable the success of a battle will de- 
pend to a large extent on the support of the field ar- 
tillery, it is certain that the,principal and most impor- 
tant arm is the infantry, 
case must decide the final issue. 


which in practically every 
The cavalry may be 
the first to be drawn into a battle, and the Artillery 
may destroy the enemy’s artillery, but a battle is never 
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won until the infantry has driven back the enemy’s 


lines. 

The usual mode of advancing for the infantry is to 
deploy them in a line with a long interval between each 
This, naturally, is for the purpose of offering 
more diffi- 


soldier 
a smaller target for the enemy. It makes it 
cult, however, for the leaders to keep as good control 
over the men, and for that reason one of the objects of 
field make the 
early. 

The infantry 


artillery is to enemy's troops deploy 


all the countries 


The rifle is the weapon upon 


soldier is armed in 
with a rifle and bayonet. 
which reliance is placed, the bayonet being used only as 
a last means, when in a hand-to-hand encounter with 
the enemy. 

The 
qualities, but 
alike. The following table gives the more 


important data about these rifles. 


differ in 
are more or 


the various countries certain 


in general outline they 


rifles of 


less 


SCIENTIFIC AMERICAN 


automatic rifle the magazine can be emptied without 
moving the gun from the shoulder, and a great increase 
in the rate of fire can be accomplished. 

The opening of fire from the infantry will generally 
be delayed until accurate aiming is possible, unless it is 
desired to cause the enemy to deploy its forces earlier, 
and although the bullets are effective at 1,500 and 2,000 
yards range, the real fighting will not begin until at 
much closer ranges. 

With each regiment of infantry there belongs a pla- 
toon or company equipped with two or four 
guns. These machine guns generally fire the same am 
munition as is used for the rifle of the army, but fire 
it semi-automatically from clips or belts containing 30 
to 250 rounds each. 

The of machine guns the 
Hotchkiss (French) and Vickers (English), the former 


machine 


most notable these are 


163 


being very well developed in European countries. This, 
undoubtedly, is due to the dependence they place in the 
battle fleets and the short shore lines. The guns in the 
coast fortifications are of comparatively small caliber, 
none exceeding 9.5 inches. These guns are mounted on 


disappearing carriages, but cannot be effective 
against the large calibers as for instance the 
and 14-inch battleship. It 
every country feels that with their land forces, they are 


that 


very 
13-ineh 
guns on a is possible that 


perfectly able to repel any landing party might 


desire to venture ashore. 


A Graeco-Roman Era in Egypt 
i exhibition of particular interest to Egyptologists 
4 Awas recently opened at the rooms of the Society of 
Here col- 
lected samples of the discoveries made at 


Antiquaries, Burlington House. have been 


Antinoé and Abydos during the past year 





The qualities as regards weight of bul 
let described for field 
artillery hold also. By 
danger space as given below is meant that 
if the 12 the 


and velocity as 


projectiles here 


rifle is fired inches from 


ground and aimed at the middle of a tar- 
get of a height of an average man, 6S 
inches, and an infantryman is anywhere 


inside of the limit of range given, the bul- 


let would hit him. Beyond the ranges 
given there will be a space at about the 
middle of the trajectory where the bullet 
would pass over the head of a man, and 
where, therefore, he would be in perfect 
safety. It is evident that the greater the 
danger space the more dangerous will be 
the rifle to the enemy’s troops. 

Since about 1906 Germany and France 
have adopted the pointed bullet. With 
this the resistance of the air is greatly 
reduced and the ranges obtainable with 


the same velocity, weight, and caliber are 








The work at Antinoé is most largely repre 
and the finds throw 
light on the life of the inhabitants of the 
town, especially during the tifth and sixth 
centuries, A. D. 

Antinoé was founded in the latter part 
of the year 130 A. D., while Hadrian was 


sented, considerable 


voyaging down the Nile. The immediate 
cause of the founding, we are fold, was 
the loss by drowning near by ef the Em 


peror’s favorite, Antonius. The bulk of 
the papyri discovered is in Greek, but a 
few are in Latin and a considerable num 


ber in Coptic. 


One valuable find of the year was a 
number of pages of Theocritus dating from 
the fifth or sixth century A. DPD. This is 
practically the only example of a Theo 


critean MS. which Egypt has yet provided 


and the fact that it is at least seven cen 
turies earlier than the earliest of the 
mediwval MSS. makes it a find of con 


tes 
schoiars, 


siderable importance to 








greatly increased. 

By increasing the velocity the danger 
space for any range is of course increased 
since the trajectory is much flatter, and 
for the same “kick” of the rifle a much more powerful 
bullet is obtained. 

Probably every country has developed, or is develop 
ing, a semi-automatic rifle, which differs from the ones 
now in use in every army by the fact that part of the 


powder gases are used to open the breech block, eject 


the all of which 
operations ure now performed by hand. With a 


the empty cartridge, and reload rifle 


semi 


RIFLES USED BY THE 


Country England France 
Designatior ) Lee- 
/ Enfield Lebel 
Detachable Tube 
Magazine system vertical in fore 
box end 
Number of cartridges in magazine 10 8 
Weight without bayonet ) 8 pounds 9 pounds 
10.5 ounces 3.5 ounces 
Caliber, inch 303 315 
Maximum effective range, yards 2,100 2,187 
Bullet, shape of nose Round Pointed 
Weight, grains 215 198 
Muzzle velocity feet per second 2,060 2.280 
( Cupro- No envelope 
Material of envelops nickel Bullet of 
{ copper zinc 
Ranges for which the entire space under 
trajectory is a danger space for infantry 
yards 640 640 


Battery of French field guns, hauled by automobile. 


firing from clips containing 30 cartridges, and the latter 
firing from belts containing 250 cartridges. The rate of 
400 to 500 shots per minute. 
These rifles are transported either on light wheeled 
Their prime ob- 


fire of these guns is about 


mounts or packed on mules or horses. 
ject is to be able to take up a position and be able to 
deliver an overwhelming volume of fire where needed. 


The coast artillery was mentioned above as not 
EUROPEAN ARMIES 
Russia Belgium Germany Austria italy 
3-line 
Nagant Mauscr Mauser Mannlicher Mannilicher 
Fixed Detachable Fixed Fixed Fixed 
vertical vertical vertical vertical vertical 
box box box box box 
5 5 5 5 6 


8 pounds 
5.5 ounces 


8 pounds 
6.5 ounces 


8 pounds 8 pounds 9 pounds 


15.5 ounces 5 ounce 


300 301 311 315 .256 
2.096 2,187 2,187 2,132 2.187 
Round Round Pointed Round Round 
214 219 155 244 163 
1,985 2,034 2.882 2,034 2,395 
Cupro- Cupro- Nickel- Stecl Cupro- 
nickel nickel steel nickel 
620 640 610 650 750 


Shorthand appears to have been in exist 
ence in those early dates. One fragment 
not only gives a Latin alphabet with the 

letter Greek, but their 
shorthand equivalent. Particularly 


names in lists of words with 


valueble also are 
a number of Coptic woven tapestries which ron from 
the third to the of 
woven silk must thai 


oceur either in supposed 


Some 
among the 
Kgypt. They 
to date from the sixth century, and silk was only intro- 
duced into Europe from China about 550 A. D. 


seventh centuries. pieces 


have been earliest 


Europe or are 


Sir Frederick G. Kenyon, who opened the exhibition 
remarked that the finds were largely the of Mr. 
J. de M. They illustrated the daily life of 
Greco-Roman Egypt in the early centuries of our era 
Particularly valuable were the Latin manuscripts, 
were very rare from Egypt. 


work 


Johnson. 


which 


American Motor Population.—According to the 
latest authentic figures there are now in the United 
States 1,548,350 motor cars, The figure includes both 
gasoline and electric vehicles for both pleasure and 
commercial purposes. This figure is the total registra- 
tion up to July Ist only, so that by the end of the 
year it undoubtedly will be considerably larger. The 


registrations for the three previous years are as fol- 
1913, 1912, 1,010,483 
tered; 1911, 677,000 registered. As might be expected, 


lows : 1,253,875 registered ; regis- 





New York State leads with a total tration of 
140,653 cars. Nevada is last with 1,265 cars regis- 
tered. 























French field gun, with loaded caisson, in action. 
8 degrees. 


Traverse of gun is 


French Deport field artillery and balloon gun. 


Permits traverse of 45 degrees 


without moving carriage. 
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l‘eeding the Man on the 


Tents, Shoes and Rations Win Many 
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Kiring Line 


a Campaign 








The German Emperor and his staff observing field operations. 


N © business man would undertake a new enterprise 
without first preparing a scheme or plan of opera 
tion and as an army is a city »ppearing suddenly in 
a country, and changing it location each day, thus 
either completeiy breaking its line of supply. or requir 


sudden extension of the same, and perhaps in 


ne tle 


a new direction, the necessity for the formation of 
plans for the operation, and particularly the plan of 
supply, is seif-evident 

The fighting enpacity of the men of all civilized na 
tions is about the same, and when armies equal in 


ind effectiveness are opposed, and 
art of 
and 


bumbers, discipline 


are each commanded by masters of the war, that 


army which has the best conceived best executed 


plan of supply will have the best chance of achieving 


Victory 


The art of war usually divided into two parts: 


the art of and moving 


theater of 


Strategy, which disposing 
operations; and 


the field of 


troops over an extended 


Tactics, the sphere of which is limited to 


battle 


Ordinarily, when a campaign is studied, inquiry is 


first made concerning the forces engaged, their locations 


at the commencement of operations, and the position of 


thelr roads selected for the forward move 


ments 


reserves; the 
concentration the ob 


the 


and for the strategical 


surmounted and preliminary engage 


hattle 


stacies to b 


ments preceding the which frequently terminates 


the campaign 
the terrain 


Next, entering upon the domain of Tactics, 


fought over, the order of battle adopted, the movements 
different the employ 
specia! the 


f it occurred, the retreat and pursuit of 


executed at periods of the action 


ment of arms of the service, results 


achieved, and, i 
the defeated army 
studied by 


the 


furthermore, be ascer 
for it 


the snpplies of all kinds were pro 


A campaign can, 


taining the preparations made how troops 


were mobilized ; how 


vided prior to the commencement of active operations, 
the manner of transporting them from the centers of 
production to the base of operations and how they were 
stored there; how the troops lived; how the sick and 


wounded were evacuated; finally, the precautions taken 
promptly to fill the great gaps which so rapidly occur 
in the personnel and materiel 

Ww hen we 


become Classic, 


have 
1796 


1806: or of 


study one of those campaigns which 


as those of Bonaparte in Italy in 


and 1800; or of the campaigns of 1805 or 


the brilliant 


and the importance of the results achieved in a 


the campaign of 1866 in Austria, success 
short 
time impress one Upon more mature reflection, it is 
apparent that those great military and political achieve 
ments have not resulted in consequence of a caprice of 
fortune, but have always been preceded by most minute 
with great prudence, 


careful made 


foresight, 


and preparation, 


profound and a thorough knowledge of all 


the requirements of the armies 


That part of the art of war closely connected with 
Strategy, which alone can facilitate, or even render 
practicable, the most hazardous and the most success 


ful combinations, is the administration of armies. It is 
charged for all the 
and which husbands their strength 


the art which is with providing 


wants of the troops 
so that without becoming weakened by exhaustion, they 


are enabled to attain a distant objective, concentrate 


there, and finally strike a decisive blow 


To provide for the wants of the troops every army 


has one or more administrative departments charged 
with the procuration, custody, and distribution of cer 
to keep 


provide 


tain varieties of supplies which are essential 


the health 
them at all times with everything that is indispensable 


troops in and strength, and which 


for the furtherance of the plan of campaign 


In forming a plan of supply for a particular cam- 
the following 


consid 
the 


points must be carefully 


the 


paign 


ered resources of theater of war and 


the time of and 


whether 


the same; 
the 


the 


facility of utilizing year 
the 
defensive: the 
the rapidity of 
and the temper of the inhabitants. 


climate : nature of war, offensive or 


line of communications ; 


the propinquity of the 


length of 
the movements; 
enemy ; 

The 
its armies 


national must provide the supplies for 
This is particularly 
held that 


innocent use, 


country 


important now, as it 


has been provisions and foodstuffs of ordi 


narily which are usually only condition 


ally contraband, may become absolutely contraband of 
war when actually and especially destined for the mili 
tary or naval forces of a belligerent. 

The 
that they 


though we 


right of armies to take from the country all 


require for their sustenance is indisputable, 

usually understand the expression “living 
upon the country” has direct application to an enemy's 
Military civil- 


permits 


necessity, as understood by all 
the 
all those measures which are indispensable 


country 


ized nations enforcement in an enemy’s 


country of 
to facilitate and 


the conduct of the war, and 


the 


assist in 


which are lawful according to modern law and 
usages of war 

The preparation, therefore, must extend to an elabo 
rate study of the resources of the home country and of 
a probable theater of operations. In some of the great 
powers this work is carried out through the co-opera- 
tion of the various civil authorities whose duty it is to 
make instant report of any change in the supply situa 
tion in their district. Statistical data and supply maps 
are prepared showing: 
the distri- 


the importance of the 


The principal production of the country; 
bution of the available resources; 
last 
amount locally consumed; the number and kind of meat 
power, daily capacity, and 
mills; the and 
the number and location of the 


harvest; the amount of the exports of same; the 


eattle; the number, motive 
location of the flour 
yield of the bakeries: 


abattoirs and meat-packing establishments; the number 


number average 
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Forage train hauled by traction engine. 














Foraging squad returning to camp with a drove of steers. 














A Russian automobile military kitchen. 
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of draft animals; the means of transportation, rail- 
ways, steamboats and ordinary roads, and their capac- 
ity; the number of the inhabitants, urban and rural; 
the character of the imports and exports; the supply 
and character of the potable water; the fuel used and 
its abundance. 

In order to assure the continuity of the service of 
supply, that is to say, the relation between the troops 
in the field and the centers of production in rear of the 
army, the work performed by the administrative de- 
partments is divided into three distinct spheres of 
action, viz. : 

1. The service performed in rear of the army, estab- 
lished in the national territory or in the governments 
of the occupied countries for the purpose of collecting 
the resources and providing means for the supply of 

2. The service of the Line of Communications; the 
duty of the commander of which is to provide for the 
replacement of the stores consumed by the army, and 
the transportation, subsistence, and quartering of all 
troops, prisoners, sick and wounded passing over the 
line, and also provide for its protection. 

3. The supply of the troops in the field during active 
operations. 

These three services are entirely separate, but work in 
conjunction with each other to carry out the 
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sary field equipments are provided; for instance, a 
Field Bakery Company, and equipment for each 
Division supplied by the Line of Communications. 
The Field Bakery in our Army consists of twelve knock- 
down bake ovens with all the necessary equipment for 
producing bread and the tentage in which to install the 
dough troughs, and shelter the men. Each oven is capa- 
ble of producing 2,500 rations of garrison bread per 
diem, or 1,500 rations of field bread; this is bread pro- 
duced in such manner that it has not as great a “pile” 
as ordinary (or garrison) bread, and being baked in a 
much slower oven, and no loaves allowed to touch (or 
“kiss”) is completely enveloped with a good, thick crust, 
thus permitting the bread to be readily shipped in 
wagons; and its freedom from moisture renders it pos- 
sible to be kept in good condition for a week or ten 
days. So that each field bakery can produce daily 
30,000 rations of garrison bread, or 18,000 rations of 
field bread, sufficient to supply a Division. 

The supplies an army carries with it may be divided 
into two classes: those carried by the troops them- 
selves, and those which are carried in the trains. 

The troops having to march many miles a day, start- 
ing early in the morning and probably not completing 
the march until late in the afternoon, would suffer 
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greatly from lack of food if compelled to await the ar 
rival of the train carrying the same. Therefore it fol 
lows that, if troops are to be fed in the field, they mest 
carry rations with them, and the ration consumed dur 
ing the day must be replaced by the train at night. 

A ration is the allowance of food for one person for 
one day, and comprises various articles termed com 
It is interesting to note that the Turks in the 
fourteenth century first established the allowance of a 


ponents. 


soldier’s daily ration, and in the same century first had 
regularly organized supply trains to follew their troops. 

Each man carries two days’ rations, and the uncon 
sumed portion of the day’s ration issued the night 
before, for the noonday meal. 

The _ transportation 
grouped under the following heads, i. e. : 

(a) The trains assigned to 
than a brigade, designated combat and field trains, re 
spectively. The ration section of the field train carries 
two days’ field, one day’s reserve ration, and fer each 


attached to organizations tis 


organizations smaller 


animal two days’ grain ration. 

(b) The trains assigned to divisions, designated am 
munition, supply, sanitary, and engineer trains, respec 
tively. 

The supply train of an Infancry Division carries two 
days’ field and grain rations. In the late after 
noon or at the end of a march or close of a com 





main object for which they are created—the sup- 
ply and maintenance of an army in the field. 

The success or failure of the campaign depends 
upon the proper operation of the service of the 
Line of Communications, and this important posi- 
tion is always assigned to a general officer of 
recognized ability and discretion. He is assisted 
by a large and numerous staff to enable him to 
carry out the varied and multitudinous duties 
assigned to him, and, in addition, has a competent 
force of all arms of the service to preserve order 
along the Line of Communications, guard the 
depots of supply, and protect the line from attacks 
by the enemy. Such officer is subordinate to the 
commander of the troops in the field, but his 
duties and responsibilities are second only to such 
officer. 

The commander of the Line of Communications 
must then see that his depots are adequately sup- 
plied, and must forward each day to the troops 
the necessary supplies for man and horse, and 
likewise care for the evacuation of the sick and 


wounded, and the custody and care of the pris- 
To enable him to do this, all the neces- 


oners. 
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bat, the division commander directs the fleld 
trains to move up immediately in rear of the 
troops, and informs the commanding officers of 
organizations that one day’s rations have been 


ordered to a designated place. An orderly is sent 





to that place to conduct the wagons to the organi 
zation; after being unloaded they return bamedi 
ately and join the grouped portion of the ration 
section. That same night, or early the following 
morning, the empty wagons are refilled from the 
supply train, and this latter secures a renewal of 
its supplies from a designated point on the Line 
of Communications, or is reloaded from a train 
pertaining to the Line of Communications, if the 
distance from the end of that line to the zene 
occupied by the troops is so great as to warrant 
the use of a train. 

There are two methods of supplying an army 
in the field: 

1. By consignments of supplies forwarded by 
the service of the Line of Communications and 
distributed as above briefly indicated; and 


(Concluded on page 190.) 
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Mixing the dough for army bread. 


Bake ovens of German Commissary Department. Capacity, 16,000 loaves per day. 


Canvas storage tent for army bread, 
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Flashing messages from a heliograph station. 


Maximum range in clear weather, eighty miles. 


The Nerves of an Army 


How the Commander-in-Chief Sees and Controls a 100-Mile Battle Line 


signal 


B? law and regulations the function of the 
Corps ii ur Arm is defined to be the collection 


and transmission of information for the Army by tele 
graph or otherwis« In comparison with other arms, 
it may be said that while the cavalry, artillery, and 
infantry are the bon sinews, and muscles of the 
body militant, the Signal Corps is its nervous system. 

The harmoniou ction of all parts of the military 
machine depends primarily on the quick and precise 
delivery of informat and orders, and it is upon lines 
of infombation tha mmanding general depends to 
car! thi f iti from the units of his force, 
ind return his orders to them These lines are the 
means by which military information is transmitted, 
whether by wire telegraphy or telephony, radio-teleg- 
rap! visual signals, messengers, or aeronautical craft. 

Modern war involves the employment of huge armies 
distributed over an extensive terrain. With long-range 
and rapid-fire weapons has come a necessary dispersion 
of troops, aud the consequent extension of the lines 
has threatened the efficiency of command by the gen- 


eral. and made tnereasingly difficult that unity of action 
uccessful employment of his forces. 


the con- 


necessary to the 


The adoption of neutral-colored uniforms and 


! of intrenching 


cealment afforded by modern means 
re difficult the delivery of orders by staff 
The 


been 


make still m< 


and messengers apparent emptiness of 


battlefield 


officers 
remarked 
Under 
be said there- 
information, a 


the modern has frequently 


by observers in recent maneuvers and wars, 


present conditions in warfare, it may 


transmission of 


fore that the speedy 

prompt decision on its receipt, and ceierity of move- 
ment are more than ever necessary The space and 
time factors have great increased in relative import 


It devolves particularly on the Signal Corps to 


ance, 


provide for this speedy transmission, and this is ac 
complished by the use of electric communication in 
the fleld The telegraph and telephone have become 
so much a vart of our daily life in business and per- 
sonal relations, that we scarcely realize our reliance 





the elaborate system of 


upon the service rendered by 

wires, apparatus, and well-trained personnel. To re- 
establish as far ; possible such service under field 
conditions, is one of the objects of the Signal Corps 


under such conditions, an entirely 


is required, and that men must 


obvious that 


It is 
new line of equipment 
be specially trained to use it. 


organization and supplies for 
the work to be performed 

into three classes. First 
he mainte lines from the 


of the nation to the headquarters of the Army 


In providing proper 
lines of information 


considered as divided 





of such 





nance al operation 








in the field; second, the construction, maintenance and 
aperation of radio-telegraph stations and semi-per- 
manent telephone and telegraph lines from the head- 
quarters of the Army in the field forward to the various 

jons at the front, also the provision of the neces- 
sary camp te hene and telegraph lines within the 
Army; third, the establishment of the temporary lines 
in the con one included within the active field 
operations of the divisions, consisting largely of insu 


lated wire rround and the radio-telegraphic 


and visual signa inmunication for tactical purposes. 





In the first class named, most of the equipment re- 
quired would be that taken over from the commercial 
condi- 
have to be manned and 
A military or- 


the 


telegraph systems, which under stress of war 


tions, at least in part, would 


operated in the interest of the nation. 
ganization and control would be substituted for 
civil one, and the ordinary telegraph apparatus, either 
The Signal 


could be 


land lines, cable, or radio, would be used 


Corps soldiers in this zone of operations 


quickly recruited and organized from the operators and 




















The first aeroplane adopted by any army. 

















Two-arm flag semaphore signaling. Rapid method 
for short distances. 


linemen of the country, and they would require but 
little preliminary training. As the 
would be in territory well back of the theater of field 
railroads would 


military systems 


operations, the established roads and 


simplify problems of transportation and supply. 


In the second class, viz., communication from field 
headquarters to the front, the work performed is in 
territory where recent military operations make it 


necessary to organize and equip for conditions quite 


unlike those for electrical communication in peace 
times. The wire lines must, in general, be hastily built 
with light wire supported on temporary small poles 





and the radio apparatus must be 
Telegraph apparatus employed 


called “lance poles,” 
of a portable variety. 
on high resistance and poorly insulated wire is of the 
special type which has been developed in our service, 
requiring only a few dry celis for operating over long 
and difficult A very compact and portable form 
of camp telephone has been devised to meet the re- 
quirements of rough field service; also a folding type 
of telephone switchboard of great ruggedness and sim- 
plicity for use in field headquarters and camps. All 
this equipment of light poles, wire, and instruments has 
been divided up into proper proportions for the differ- 


lines. 


ent requirements, and special wagons have been pro- 
vided to insure its transportation in accompanying 
the field army or divisional headquarters. The officers 
and men designated for this work are organized into 


Telegraph Companies and Telegraph Battalions. The 
sections of these companies are each equipped and 
drilled to install a well-defined part of the system. 


The telegraph section can establish and operate a cer- 
tain amount of line with the stations thereon. The 
telephone section is equipped to put in a camp central 
station with the wire and telephones for a large camp. 
The officers and men of the telegraph battalions must 
be well trained, not only in their technical, but also 
in the soldierly duties pertaining to active field service. 
As at present authorized, a telegraph battalion in our 
service consists of two companies, each composed of 
six sections, three of the sections being equipped for 
telegraph and three for telephone installation. The 
company consists of four officers and one hundred and 
thirty-nine men. A_ telegraph requires two 
wagons, and a telephone section three, for its technical 


section 


equipment. 

A class of duties falls to the lot of the Intelligence 
Service troops serving in the zone in front of the divi- 
sions, that requires an entirely special equipment. To 
them is assigned the task of maintaining lines of in- 
formation during action, hence these have been called 


“tactical” or “combat” lines. The wire lines consist 
of insulated wire laid on the ground, for it is only 
such lines that can be laid and used to follow the 


rapidly changing phases of the conflict. As each infaa- 
try brigade and the artillery goes into action, it is 
followed by a reel cart laying wire from division head- 
quarters. The strong flexible wire employed is an insu- 
lated one of stranded steel and copper, and can be laid 
from the cart at a gallop, and almost as quickly reeled 
up on the drum by means of a chain and sprocket gear. 
For emergency use and over short distances, a much 
lighter wire can be laid from a hand reel. These wires 
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being of high resistance, and frequently leaky, a spe- 
cial instrument known as the buzzer has been devel- 
oped for operating over them. This remarkable in- 
strument, which was largely developed by our own Sig- 
nal Corps, contains in a metal-lined leather case, a 
small dry battery, induction coil and interrupter, key, 
telephone receiver, and telephone transmitter. When 
the key is pressed, the interrupter cperates, and sends 
out from the coil an alternating current, which travers- 
ing the line and distant telephone receiver gives out 
a sharp note. The intermittent current produced by 
the sending key, becomes the dots and dashes of the 
Morse alphabet. By pressing a button on the side of 
the transmitter, the instrument at once is transformed 
into a field telephone. Owing to the sensitiveness of 
the telephone receiver, the intense buzzing sounds sent 
out as Morse telegraph signals are audible over an in- 
credibly bad line. For example, it has been worked 
successfully over twenty miles of bare wire laid on 
the ground in rainy weather. It can be made to work 
over a wire which has been broken, and the ends left 
lying fifty feet apart on damp ground. The whole appa- 
ratus is reduced to practically the size of a field-glass 
case, and weighs about five pounds, rendering it readily 
portable by means of a strap over the shoulder. It is 
the ideal instrument for field telegraphy or telephony 
over the combat lines laid by the reel cart. 

In addition to the need for communicating from divi- 
sion headquarters to the infantry and artillery bri- 
gades, the divisional cavalry requires means for report- 
ing back what its patrols and scouting parties ascer- 
tain. It would be inadvisable to hamper the divisional 
cavalry’s movements with wire connections of any 
kind, so the light field radio pack sets have been devised 
to accompany the swiftly moving cavalry. In addition, 
near division headquarters, a more powerful radio set 
in a special pintle-type wagon, is always ready to set 
up and communicate with the cavalry pack set or 
others. The radio pack set, as developed by the Signal 
Corps for our service, consists of three main parts—the 
operating chest, the hand-rotated alternating generator, 
and a sectional mast with the aerial wires, or antenna, 
attachment. The whole outfit, with tent and acces- 
sories, makes moderate loads for and is carried on 
three mules. With easily manipulated strap attach- 
ments, the set can be made ready for use by the mount- 
ed section in one minute from the time a halt is ordered. 
This includes unpacking, putting up the sectional forty- 
foot mast, attaching the operating chest, and getting 
the handp wer generator connected and sending started. 
The little generator develops about 0.3 kilowatt, and the 
range of operation with another similar pack set is 
about twenty-five miles under ordinary conditions. 
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The wagon type of radio apparatus derives its power 
from a gasoline engine, the alternator develops about 
two and one half kilowatts, and a sectional mast eighty 
feet high is employed. This can be put up and the set 
operated in fifteen minutes. The range under ordinary 
conditions is about one hundred and fifty miles. 

In addition to electrical equipment, the Signal troops 
serving with the division are supplied with signal 
flags, heliographs, and acetylene lanterns for day or 
night visual signaling. The larger signal flags are 
used to transmit messages by the “wigwag” system, 
white with a red center for use against dark back- 
grounds, and red with a white center when signaling 
against the sky or light background. The groups of 
right-left-front signals correspond to letters, and with 
a powerful glass may be read at distances of ten miles. 
The small semaphore flags are used in the hands in 
pairs, and as the combinations in positions are simul- 
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Diagram showing method of gaining intelligence 
and sending orders between the fighting line and 
headquarters of an army during an engagement. 
Dotted lines are buzzer or telephone; full lines, 
telegraph. 
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taneous, signaling is performed at considerable speed, 
but owing to the small-sized flags, only over compara- 
tively short distances. 

The heliograph consists of either one or two swall 
mirrors mounted on a strong tripod, and by means of 
screw adjustments may reflect the light of the sun to 
the distant station in any direction desired, With the 
instrument adopted in the Signal.Corps, the reflected 
rays are controlled by a shutter made up of movable 
blades, operated with a key like a telegraph key and 
mounted on the tripod. The long and short sun fiashes, 
which may thus be sent, correspond to the dashes and 
dots of the Morse code. With the four-inch aquare 
mirror used, signals have been sent eighty miles. The 
disadvantage of the heliograph is that it depends upon 
sunlight being available at both stations. 

The acetylene lantern is, in effect, a small acetylene 
searchlight like those used on automobiles. The lantern 
is mounted on a heliograph tripod. By means of a tiny 
pilot flame, the main acetylene jet is lighted when a key 
is depressed. The flame is extinguished when the key 
is raised. Thus flash signals may be transmiited simi- 
lar to those sent by the heliograph. The range of this 
small lantern is about twenty miles on a favorable 
night. 

The organization which employs the appliances just 
described in the zone of divisional operations, is called 
the Field Battalion. This is made up of twe com- 
panies; one called the Wire Company, the other, the 
Radio Company. The first consists of four sections, 
each equipped with a wire cart, field wire, buzzers, and 
visual signal apparatus; the second of three pack 
radio sections and one wagon radio section, using the 
types of field radio apparatus described; it is also suj- 
plied with visual signal apparatus. Each company has 
three officers and seventy-five men. 

An entirely new and absorbingly interesting field of 
work has been opened up for the Signal Corps in avia 
tion. The Signal Corps has long been ¢harged with 
the balloon work of the Army, and quite recently an 
act of Congress has been approved which adds to the 
Signal Corps an aviation section of two hundred and 
sixty men, Sixty officers may be detailed in this avi- 
ation section from the line of the Army. It is te be 
hoped that the impetus this favorable legislation will 
give military aviation may awaken interest and secure 
a vast expansion which this highly important new aid 
to the art of war deserves. 

The United States secured, through the specifications 
put out by the Signal Corps in 1907, the first military 
aeroplane in the world. The biplane turned over by 
the Wright Brothers in 1909, after the final cross-coun- 


(Concluded on page 192.) 























Field buzzer station receiv- 
ing message over field wire 
laid from reel cart. The 
field buzzer was invented to 
operate over leaky wires 
of high resistance, such as 
are paid out on the field of 
battle from a hand reel. 
The instrument can also be 
used as a field telephone. 

















A radio pack section, repack- 
ing the outfit, preparatory 
to an advance. These light 
packs have been devised to 
accompany swiftly moving 
cavalry. It would he in- 
advisable to hamper divi- 
sional cavalry’s movements 
with wire connections of 
any kind. Hence, the radio 
pack’s reason for existence, 
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nicate with the cav- 
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From Fighting Line to Hospital 


Surgery, 


Mitigate the Horrors of War 


Medicine and Organization 





Hoisting wounded into a German ambulance. 


ILITARY sanitation, the service devoted to keep 
4 ing the soldier in health, has received little atten 
tion from the general public It is closely related to 
the health problems of civil communities Military 


conditions have afforded opportunities for striking dem- 
onstrations of the possibility of controlling yellow fever, 
malarial fever, and typhoid fever, so that there is good 
that in future not 


disease 


ground to hope the armies need 


be decimated by 
The 


service of 


organization of the strictly medical 


plans and 


armies, which cares for sick and 


wounded, are seldom discussed. The public in general 


are content to dismiss the subject with some general 
statement to the effect that sick and wounded soldiers, 
especially in war, should have every comfort which 


money can buy; that nothing is too good for those citi 


zens who risk their lives in its defense. The sentiment 
which prompts such a statement is most commendable; 
in practice may well be 
that in 


co-operation between the 


the manner in which it is put 


most thoughtfully considered, in order case of 
war 
Medical Department of the Army and the great body of 
There 


understanding as to 


there may be intelligent 


the people who are anxious to render assistance 


roust be a compiete and definite 
what is to be accomplished, the means available for its 
limitations the 


The latter consideration is of 


accomplishment, and the under which 
work must 
prime importance, for it 
mind the 


accessory to a great machine, the purpose of which is 


be conducted 
be constantly borne in 


best 


must 


that medical service is at but a minor 
to win batties. 

The most eiementary 
show us that 


with its troops at the front a medical service sufficient 


study of the subject suffices to 


any army which attempted to maintain 


tv render immediate aid to all the wounded in a great 
battle would be submerged by the personnel and equip- 
ment required Aggressive action would be a physical 
authorities tell us 


that victory is 


impossibility (mur greatest military 


—and history confirms the statement 


won by the army which has learned to campaign with 
a minimum of baggage. which can move rapidly, and 
on the enemy’s weak 
the enemy 


vulnerable 


concentrate its strength quickly 


and deliver the decisive blow before 
opportunity to the 


which is rendered cumbersome by the abun 


point 
has an reinforce spot. 
The army 
dance of its supplies and which dissipates its energies 
in guarding its wagon trains is an easy prey for a 
mobile opponent. 

The old hunter can be identified by the meagerness 
of his kit. He has learned by experience how few arti- 
cles are worth their weight and the room they require 
in the field. 
individually and collectively as 
particularly prone to burden 


with equipment of all kinds, most of which they later 


Volunteer soldiers, 


armies, are themselves 
discard as worthless impedimenta. 

Assuming, then, that supplies of all kinds are abun 
dant and that the not 
into the consideration, would it eventually prove a kind- 


matter of economy does enter 
ness to equip an army for campaign with everything 
necessary to supply its men so far as possible with the 
comforts to which they are accustomed at home, or, on 
is it 

temporary 


the other hand, true that war, from its very na- 


ture, requires a reversion to those more 


primitive conditions in which the needs of the individ- 
and The latter assumption is 
accepted by the medical department as the basis for 


ual are few simple? 
constructing its scheme of service with the troops on 
the firing line. A thorough understanding of this basis 
and the for its adoption is essential to an 
intelligent discussion of the plans for caring for the 
sick and wounded. 

From the standpoint of military efficiency, the ideal 
army would be one in which every man carried a. rifle, 
and equipment able to 
devote his entire energies to the purpose of defeating 
the enemy; similarly, the ideal medical service for such 
un army would be one which, without encumbering the 


necessity 


unhampered by personal was 


German stretchcr bearers bringing in a wounded soldier. 


fighting forces with supplies, equipment, and non-com- 
batant personnel, would appear on the battlefield at the 
desired the wounded and 
whisk them away in fairy-like manner, out of the zone 
of combat, to a place where all the comforts of civiliza- 
tion and all facilities for their treatment and the best 
medical and surgical skill obtainable are at hand. 
Absolute realization of either for an 
army or for a medical service, is, of course, unattain- 
An army must have a supply service, a telegraph 


moment, render first aid to 


these ideals, 
able. 
service, and a medical service, operated by men who do 
not carry rifles and who are unavoidably an impedi- 
ment; but their presence is justified by the purely mili- 
tary advantages which the army gains by their services. 
Thus, it is that the morale of 
troops is improved by the knowledge that they 
number of medical at- 


universally conceded 


have 
limited 


with them even a very 


tendants. Every military leader desires, of course, to 
provide his men with every comfort which it is prac- 
ticable for them to have without impairing to an un- 


warranted degree the fighting power of his army, and 
each desires the most efficient medical service it is pos- 
sible to obtain with a limited allowance of personnel 
and equipment. 

The general system adopted for providing a medical 
service is practically identical in the armies of all the 
great powers. It contemplates a division of the service 
into three portions: that which belongs to and accom- 
panies the fighting troops; that which pertains to the 
base (of supplies) and the line of communications; and 
that which pertains to the home territory or “the zone 
of the interiecr.” The principle governing these services 
is that nothing but first aid and emergency treatment 
should be attempted in the immediate zone of combat, 
and that having received this treatment, the disabled 
should transported to the where 
abundant facilities for their care can be provided with- 
Here at the base 


be quickly “base,” 


out encumbering the fighting forces. 
they are carefully classified and those who are so seri- 
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Red Cross nurses at the army kitchen. 





German medical corps in the field. 
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ously disabled as to be unfit for further service at the 
front are sent back to hospitals at home, while those 
who are less seriously disabled are retained until they 
are well enough to leave the hospital, when they are 
transferred to the Convalescent Camp. Here they re- 
main until they have fully regained their strength, 
when they rejoin their regiments at the front. 

The accompanying diagram shows schematically 
three brigades of infantry in line, with some artillery 
between them and slightly in the rear, and some cav- 
alry on either flank. These troops, with their engineer, 
signal corps, and sanitary troops attached, constitute a 
Division, which is the great tactical unit of our army, 
so equipped that acting independently it is an effective 
unit. The sanitary troops of the division are of two 
classes, those which pertain to the regiments and ac- 
company them into battle or wherever they go, called 
and those which remain 


“regimental detachments,” 
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infantry is allotted four surgeons and twenty-four en- 
listed men of the hospital corps, and before a battle the 
band, probably aggregating about twenty men, is or- 
dered to report to the senior surgeon, to act as litter 
bearers. About fifty-four men are thus provided for 
duty as litter bearers and to render first aid. Of these, 
four are non-commissioned officers, who take charge of 
the several groups into which the men are divided; 
four are assistants to the four surgeons, and about four 
additional remain with one of the surgeons at the dress- 
ing station. There are thus left about forty-two men, 
or twenty-one litter squads, to bring the wounded back 
to the regimental aid station. This is about one litter 
to every seventy-five men on the firing line; losses for 
individual regiments may be estimated at from 5 per 
cent to 30 per cent. 

The three surgeons, in addition to the one in charge 
of the regimental aid station, are assigned one to each 
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carries suspended from his belt, opens it, and applies 
one of the two bandages it contains to his wounded 
hand and finds the surgeon, tells him what he has done, 
and.-is given a diagnosis tag bearing his name and 
marked “To Station for Slightly Wounded” and signed 
by the surgeon. This tag serves as a pass to allow this 
man to go to the rear. He is perfectly able to walk, 
and he proceeds to the Station for Slightly Wounded, 
where he finds a doctor and some Hospital Corps men 
who have been detached from one of the Field Hospi 
tals to establish and operate this station. Here his 
wound is carefully dressed and he lies down under the 
trees to wait the end of the engagement, when he joins 
his regiment. The purpose of the Station for Stichtly 
Wounded is to prevent this class of cases from cing 
to the Dressing Stations and Field Hospitais, which 
will be congested with the seriously wounded. 

A surgeon finds Private B, discovers the broken bone 
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The latest French motor hospital. 
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’ How French wounded are 
carried in motor hospital. 





Equipment of a regimental aid station. 
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Operation tent, field hospital. Acetylene light used. 
slightly in the rear, under the command of the Division 
called the Field Hospitals, Ambulance Com- 
panies, and the Reserve Medical Supply. Each Ambu- 
lance Company is equipped to establish one Dressing 
Station, which is usually located as near the firing line 
The Field 
Hospitals are located three miles or more behind the 
firing line, well out of the range of fire, and usually 
where suitable buildings can be utilized, though each 
field hospital equipment includes tentage which can be 
The ambulances of the division then 
ply between the dressing station and the field hospital. 
In advance of the dressing stations are seen the regi- 
mental aid stations, one established by each regiment. 
The ambulance company operates not only the ambu- 
lances but a detachment of thirty or more litter bear- 
ers who bring back the wounded from the regimental 
aid stations to the dressing stattons. Each regiment of 


Surgeon, 


as it is practicable to take the ambulances. 


used when needed. 
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French motor hospital set up in field. 
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Map showing lines for return of wounded from field. 


of the three battalions of the regiment—one surgeon to 
about five hundred men. 

These proportions are not greatly different from those 
allowed in European armies, considering differences in 
organization. France and Germany each allow six 
medical officers to a regiment, Italy seven, and Austria- 
Hungary five; but their regiments are usually about 
three thousand strong, while ours are about eighteen 
hundred strong. 

The lines of medical service on the battlefield, within 
the Division, have been outlined. The work at each 
station may possibly be best described by tracing the 
course of wounded men from the front to rear. Pri- 
vates A and B, both of Company D, Ninth Regiment of 
Infantry, Third Brigade, are wounded, the former shot 
through the left hand and the latter through the right 
leg, fracturing one bone. Private A’s wound is slight. 
He detaches the first aid packet which every soldier 


Operating table in motor — 
hospital. 








Unloading a Servian hospital train. 





Man shot through foot carried by one bearer. 


and applies a dressing and a splint, and turns him over 
to a litter squad to be carried to the Regimental Aid 


Station, having first tied a diagnosis tag to his 
blouse. On arrival at the Aid Station, located in the 
dry bed of a stream, the banks of which are high 


enough to afford pretection from bullets, he is placed 


under the shade of a tent fly and given a cup of 
bouillon; the dressing on his leg is inspected and 
found in good condition. While waiting at this sta- 


tion he sees numerous wounds dressed, light nouri«h- 
ment being prepared and served, and several Hospital! 
Corps men come in to the Station to replenish their 
stock of dressings. Presently bearers arrive, and he 
is placed on a litter and taken to the Dressing Sta- 
tion. He enters the Receiving Station, is examined by 
a surgeon, and assigned to the Slightly Wounded Sec- 
tion, as he requires no further treatment at this time, 


(Concluded on page 192.) 
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A Zeppelin rigid dirigible leaving the great airship shed at Baden. 


Aircraft in War 


How 


turned in the present war. 


LI ever are 
For the first 


upward 
history the air will play its 


Within the 


time in 


part in a great campaign brief space of 


ten years air fleets have been built by the great mili- 
tary powers to meet just such a contingency as that 
with which they are now confronted 

Hardly had the flying machine and the dirigible been 
made half-way practicable, when we were told that 
henceforth battleships, great armies, and fortifications 
would be useless Military experts knew better A 
fiving machine or a dirigible is a new kind of fighting 


machine, which will merely be added to the old ma 


hines 
For centuries the main principles of war have been 


unchanged. The 


same now 


fundamental difficulties of a campaign 


are much the as when Rome wiped out Carth 


age and Cwsar conquered Gaul Kiven aeronautics will 


Seven centuries ago armies of 30,000 
speared, piked, and hacked 
apart At Waterloo there 


ind 00,000 on the 


rot alter them 


men clubbed each other 


a few yards were 120,000 


men on one side other; cannon and 


a mile and 


muskets separated the opposing forces half 
more. In the batrie of Mukden, fought in 1904 by the 
Japanese and Russians, 650,000 men were engaged 


the battlefront was about one hundred miles long; high 
of miles kept the hostile 


Japanese and Rus 


power artillery with a range 


forces so far apart that mest of the 
sians rever saw each other. So, the dirigible and the 


aeroplane are thew engines of war. As such they will 


meatify the manner in which the old principies are 


applied. The principles themselves will not be changed. 


What Wil 


No one can tell exactly how efficient 


I! Be the Effect of Aerial Reconnaissance? 
aircraft will be 


in the present war But it is certain that battles must 


be mere carefully planned The cavalry raids which 


warked our Civil War, the hidden movements of a mo 
o well handled that it could even defeat larg 


they 


hile force 
er numbers, will be quite impossible, simply because 
Modern 


cannot easily be rearranged after their 


will be detected by the airscout. armies are so 


huge that they 
once 


‘strategical depleyment,” as it is called, has 


been decided upon. Hence the use of aircraft will de 


velop farsightedness in the preliminary disposition of 
about a general speeding up of stra 
of the eye 


more like 


troops and bring 
in the air, 


tegic operations Because oppos 


ing army corps willl become naval squadrons; 


revealed to each 


their presence and strength will be 


Aircraft Will Affect Strategy; 


and strength of battleship fleets 
With 


other, as the presence 


are revealed at sea positions, strengths, and 


movements known, it is evident that a new strategy 
must be developed. Great mobility and great num- 


bers will count for more than ever before. 

With cards thus of necessity all laid on the table, 
we may expect more merciful preliminaries than in the 
past Before the days of the airship and aeroplane a 
general had to feel the enemy’s strength. He sent out 
were the only 
his foe. 


skirmishers and cavalry, whose losses 
test he had of the strength and 
Even then he might be fooled by masked 
At Mukden the Japanese caused the Rus- 


flank would be 


position of 
feints, by 
movements, 
sians to think that the Russian right 
Reserves were hurried east to counteract the 
Countermarching westward, they 
piecemeal against the true Japa- 


turned. 
expected movement. 
could be thrown only 
nese flank attack. The result can be imagined. 
that the Russians had commanded the air. 
that they had discovered the actual movements of the 
Japanese reserves and met flank attack with outflank- 
What a different battle it would have 


Suppose 
Suppose 


ing movement, 
be en! 
Waiting for the Air Scouts’ Reports. 
Because he has aircraft at his disposal a modern gen- 
eral will be more apt to await the results of their recon- 
noitering before giving final orders. In other words, 
there ought to be fewer counter orders in present Euro- 
rements than during the Franco-Prussian 
is too big a risk of moving troops in the 
4 hours 





pean eng 
War. There 

wrong direction. It is estimated that within 3 
a general may expect an air report of his foe’s strength, 
position, and movements if he is within a radius of 
If cavalry alone were used for the same pur- 


and the 


SO miles, 
pose probably three days would be required, 
information collected would not be so precise. Three 
half hours is not too long to wait before giving 
result in victory or defeat. 
Reconnaissance is of two kinds—strategical and 
reconnaissance we mean the 


and one 
a definite order, which may 
strategical 
bodies, in column of route, for 
must be 


tactical. By 
observation of main 
example. In tactical reconnaissance 
observed after they have left the roads—a difficult 
task because the troops are harder to find, and it is 
their strength. It is evident that 
tactical than strategical 
tactical phase. 


troops 


not easy to estimate 


there will be more reconnais- 


sance as the strategical merges into the 


the Air Strength of Europe 


Hence, the greater number of flights as armies engage 
will be short flights for tactical reconnaissance which 
will result in placing information immediately in the 
hands of a commander. 
Will There Be Battles in the Air? 

Since all the great powers now engaged in war have 
battles will not be aero- 
dirigibles and aeroplanes 


aeroplanes and dirigibles, 
nautically Both 
of some types carry guns. Some attempt will be made 
to fight off an airscout. How serious the attempt will 
The personal risk of an encounter 
be questioned if it will 
a rifle or machine 


one-sided. 


be no one knows. 
great that it may 
taken. Fighting with 
gun at an elevation of a mile is obviously 
A clipped control cable, a fractured wing spells death. 
Is our twentieth century courage equal to such a fight 


is so very 
be lightly 
perilous. 


in the air? 

Bomb-dropping, too, is to be tried out on a 
How destructive large quantities of explosives 
ean be no one really knows. 


large 
scale. 
dropped from dirigibles 
The censors have not allowed the press of the world 
to state whether or not explosives were dropped on 
the fortifications of Liége. Jf they were—and it seems 
likely that some effort in that direction may have been 
made—the destructive effect could not have been great 
in view of the forts’ stubborn resistance. 

After all is said, the aircraft of the warring powers 
are more likely to be used for reconnaissance than for 
any other purpose. To reconnoiter speed is necessary 
for less obvious purposes than the covering of great dis- 
tances in a short time or escaping an attack. In a 
high wind only the high-powered flying machine can be 
used at all. That was conclusively proved in the last 
Army Exercises of Great Britain. The weather was 
continuously bad. Low-lying clouds rendered observa- 
from a height exceeding 2,500 feet 
(dangerously low because of the chance of being hit 
from below), while high and gusty winds prevailed. 
Some of the aeroplanes used were biplanes of a rela- 

type, with a maximum speed of 55 miles 
When the wind attained a velocity of 50 
miles an hour, the slow biplanes were unable to accom- 
plish any effective work. True, they but their 
being insufficient to allow them to make any 
zainst the wind, they were unable to attain 
which were distant only a few miles. 
machines were never 


tion impossible 


tively slow 


an hour. 


y ascended ; 
speed, 
headway a 
the enemy’s lines, 


On the other hand, the swifter 
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Car of a Clément-Bayard airship of a type which is still in commission, but 
which has been greatly modified. 





* 


The Clément-Bayard V, which once held the altitude record for dirigibles 
' (2,900 meters). The type is not unlike the German Parseval. 
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France must be credited with at least eighteen airships of various types. 





If England’s programme can be carried out by the end of the year she ought to 
have fifteen dirigibles in service. As it is she can rely on only seven. 
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Russia has probably not more than three Belgium has one Austria has not less than three nor 
airships available. airship. more than five airships available. 
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The French Army has at least 500 aeroplanes at its disposal in the present war. 





en 


Austria has at least 
50 aeroplanes. 


Russia has 50 
aeroplanes. 


Germany is about the equal of France in aeroplane strength. She has 500 flyers. 











THE AIR STRENGTH OF EACH NATION IS SUPPOSED TO BE CONCENTRATED FOR PURPOSES OF GRAPHIC COMPARISON IN ONE HUGE 
DIRIGIBLE AND ONE HUGE AEROPLANE 
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hel le They flew day after day, regardless of wind and 
weather The lesxon is obvious: Slow machines are 


worthless for ail conditions of field service. 
Speed is the Governing Factor. 


There was a time when aeroplane speed was subordi- 


nated to durability and strength. But in those days 
(three years ago) aeroplane accidents were more fre- 
quent than they are now It was thought then that high 


bipianes would be employed exclusively for military 


purposes because of their stancher construction. In- 


en an understanding if not an actual 
Powers that 


there was ev 
rule in the War Offices of the 
biplanes were to be ordered in preference to monoplanes, 
All that Both types of 
machines are Monoplanes are 


deed 
Hhuropean 
seems to have been changed. 
to 1 
stanch enough to withstand extraordinary strains, as 


e found in use. 
the looping performances of Pégoud and his imitators 
The 


slow machines cannot be used nowadays, 


have abundantly proved main consideration is 
that of speed ; 
machines that travel at speeds of less 
The policy of the French 
1912 and 1913 


Farmans increased by 300 


in other words, 


than fifty miies an hour 


army is a in point Between 


roml “nse 
faste: 


while those 


orders for the Henry 


per cent for the slower Maurice Farmans de- 


creased by over SO per cent. As soon as Maurice Far- 


man increased the speed of his machine by relegating 
the elevator to the tail and making other improvements 
it was restored to army favor. The armored machine, 
( after. In 1912, 


As soon as Voisin produced 


too, is much sought for example, only 
eight Voisins were ordered. 
his steel, 70-mile an hour machine, an order for thirty 
one was promptly 
The Role of the Airship. 

While the ae proved its utility 
the Morocco 
still a military 
armies during their annual maneuvers are shrouded in 


placed 


beth in 
dirigible is 


roplane has 
Balkan 


and campaigns, the 


The operations of European 
a veil of secrecy as dense as if the forces were engaged 
and Frenchmen shrink from 
their military 
Great Britain is less secretive. 


in real war. Germans 


publishing the results of experiments 
for each other's benefit. 
Her last Army Jxercises, which were fully reported and 


analyzed in the Londen press by competent military 
men, demonstrated conclusively that the slow, non-rigid 
dirigible is certain to be destroyed should it attempt to 
ta ke 


it; tut 


part in daylight warfare. Speed alore can save 


peed prohibitive size and power for 


imposes 


by the 


eraft. The lesson is clearly taught 
rigid type. The Zeppelin built in 
volume of 430,000 cubic feet; that of 1911, 
feet; the first naval craft wrecked off 
Heligeland, 776,000 enubie feet: and the second 
“LL 2.” 950,000 cubic feet. 


course of 


that type of 
evolution of the 
1906 had a 
627,000 enbi 
naval 
Still larger vessels 
Speed has increased 
hour in 1906, to 52 
1912, and over 60 miles an 


Zeppelin 


are in construction, 


correspondingly from 36 miles an 


miles an hour in hour in 
113. The 
about 6 miles an hour, and has made as much as $4 
In other words, the latest Zep- 
favorably in with the fastest 
planes. The vast radius of action of the 
both and old, them to work 
from bases far from the scene of operations. Recogniz- 
ing that fact, and evidently planning to use Zeppelins in 


very latest type has an average speed of 


miles with the wind. 


pelins compare speed 
army aeré 
enables 


Zeppelins, new 


has constructed a large number of 
with 


that way, Germany 
‘airship harbors,” sheds mounted on turntables. 


France has similar harbors, less elaborately equipped, 
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The Zeppelin and Its Possibilities. 

From the practice which the crews of Zeppelins have 
had in handling guns and bombs while in the air, it is 
intends to use her Zeppelins as 
That the machine 
guns may prove serviceable in beating off attacks from 


evident that Germany 
real fighting battleships of the air. 


aeroplanes is generally conceded; but on the effect of 
overboard by the hundred- 
weight, opinion is divided. While the moral effect must 
is contended that the actual damage that 
can be inflicted If it is true that ex- 
plosives were dropped from Zeppelins in the heart of 
Antwerp, the actual loss of life that resulted and the 
damage done were not as great as might be expected. 


explosives dropped 
be huge, it 


must be small. 


It is reasonable to suppose that trials have been made 
with before committing the Zep- 
pelins to this new method of attack. The fact that a 
dirigible can hover stationary over a given spot simpli- 
fies the problem of hitting the target from a height of 
a mile and a half. 

While we hear much of the terrible bomb-dropping 
possibilities of airships, both rigid and non-rigid, we 
are apt to overlook one enormous strategic advantage 
of the airship over the aeroplane, and that is its ability 
As yet we have 


dropped explosives 


to travel safely and surely at night. 
learned nothing of the nocturnal activities of dirigibles ; 
the Zeppelin attack on Antwerp is said to have occurred 
after dusk; but when the war is over or when the veil 
of mystery is lifted a little we may hear of airships that 
set out after dark, traveled with muffled motors over a 
fortified position, swooped down suddenly to determine 
the strength of a position, and rose quickly before a 
damaging fire could be opened. Searchlights must be 


used in such exploits—searchlights which, while they 


betray the dirigible’s presence, also momentarily daz- 
zle the riflemen. 

That the rigid dirigible is far 
the non-rigid, the experiences of the last British Army 
Two non-rigid airships 
But they were slower than 


type of inferior to 


Exercises showed. were em- 
ployed, both well handed. 
the slowest aeroplane, which would have meant certain 
destruction from fire in time of war. 
Moreover, they could not ascend to any great height. 


On days when the wind was high they were useless, and 


machine-gun 


even when the wind had dropped, hostile aeroplanes 
made it a point to circle around and above them. How 
long these non-rigid dirigibles would last in war if 


fast, armed aeroplanes, can be imagined. 
On the other hand, a Zeppelin would have a chance of 
escape, not only because it is armed, but because of its 
ascensional The passenger Zeppelin “Viktoria 
can rise 3,500 feet in 5 minutes, and the newer 
military Zeppelins still faster. 
speed of an aeroplane is about one half that of the 
“Viktoria Luise” a Zeppelin ought to be able to seek 
refuge in the upper reaches of the air when it is hard 
The loss in gas, however, must be reckoned 


opposed by 


speed. 
Luise” 
Since the ascensional 


pressed. 
with. 
The Air Strength of the Powers. 
Germany’s aerial fleet is better organized, better de- 
than that of any other 
European power. Her Zeppelins must be regarded as 
the most formidable aircraft thus far But 
besides the Zeppelins she also has airships of other 


signed, and better equipped 


devised. 
types which can hardly be considered any more effec- 


tive for daylight use than the three British dirigibles 
which gave so poor an account of themselves in the last 


but without turning sheds. 


GERMAN NAVAL AIRSHIPS (RIGID TYPE) 
Displace Length Diameter Speed Total 
Name Make Date ment in in in miles horse- 
in tons feet fect per hour power 
LS Zeppelin 1914 32.0 550 61 62 1,100 
L4 Schiitte-Lanz 1914 30.0 550 61 50 1,030 
L3 Zeppelin 1914 32.0 550 61 50 720 
GERMAN ARMY AIRSHIPS (RIGID TYPE) 
“Z8 Zeppelin 1914 22.0 515 49 48 540 
Z7 Zeppelin 1913 22.0 515 49 13 540 
Z6 Zeppeiin 1913 19.5 465 49 4 540 
Z5 Zeppelin 1913 19.5 465 49 4 540 
L4 Zeppelin 1913 19.5 165 49 540 
Z1 Zeppelin 1913 19.5 465 49 3 540 
Z3 Zeppelin 1912 17.5 462 16 9 450 
Z2 Zeppelin 1911 17.8 485 46 48 450 
8.-L.} Schiitte-Lanz. . 1909-41912 19.0 430 60 46, 540 
8.-L.2 | Schiitte-Lanz 1914 23.0 | 475 61 50 720 
GERMAN PASSENGER AIRSHIPS (RIGID TYPE) AVAILABLE FOR WAR. 
Sachsen | Zeppelin 1913 19.5 465 49 48 540 
Hanss Zeppelin 1912 18.7 485 46 50 540 
Viktoria Luise Zeppelin 1912 18.7 485 46 48 450 | 
GERMAN SEMI-RIGID AND NON-RIGID AIRSHIPS (ARMY) 
The P airships are non-rigid and the M airships semi-rigid in the following table 
| Displace Length Diameter Speed Total 
Name Make Date ment in in in miles horse- 
in tons feet feet per hour. power. 
P4 Parseval 1914 11 280 50 47 360 
P3 Parseval 1911 10 280 52 40 400 
P 2 (Ersatz Parseval 1910 8 254 49 32 360 
M4 Gross 1913 13 320 44.5 47 450 
M 1 Gross 1912 6 245 36.3 28 150 
OTHER GERMAN AIRSHIPS AVAILABLE. 
Veen I Deutsche Luftsch-Werft 1913 5 220 45 43 260 
P L 6 (Stollwerck Luftfahrzeug G. m. b. h 1910 444 250 45 38 220 


(Concluded on page 192.) 
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The Theater of the Present Franco-German 
Struggle 
DT aeneege of the adjoining map of the theater in 
which the most important battles, at least of the 
opening phases of the War of the Nations, are now 
being fought, shows why it was that Germany broke 
faith with Europe and ruthlessly entered the fair lands 
of unoffending Belgium, carrying with her fire and 
the sword! 

In the first place, the most direct advance on Paris 
(the German objective) can be made across Belgium 
by way of the valley of the Meuse. The border line 
between Germany and Belgium is only about 175 miles 
from Paris, and from the Belgian frontier to Paris is 
about 135 miles. Through that portion of the valley 
of the Meuse which lies in Belgium runs one of the 
main railroad lines leading from the great industrial 
center in which lies the Krupp works, direct through 
northeastern France to Paris. 

Of the French frontier between the North Sea and 
Switzerland, only one half is conterminous with that 
of Germany. The strategy of the German army, in the 
event of a conflict with both France and Russia, con- 
templated a concentration of the flower of the German 
army against the French lines of defense so swift, and 
in such superior force as to make sure of striking a 
crushing blow at the very outset of hostilities. Mean- 
while Russia was to be opposed by the reserves, which, 


if at first outnumbered, would have the Vistula and 
its strong defenses to fall back upon and hold until 
sufficient reinforcements arrived for the eastern Ger- 


man armies to take the offensive. 

Now, because of the treaty guaranteeing the neutral- 
ity of Belgium, to which Germany was a signatory, 
the French, after the of 1870, 
themselves mainly with the defense of the southerly 
half of their frontier, facing the forfeited provinces of 
Lorraine; and they built a chain of en- 


disasters concerned 


Alsace and 
trenched camps, city fortifications, and interconnecting 
forts, which presents a practically unbroken front from 
Verdun in the north, opposite the Duchy of Luxem- 
burg, to the far-famed fortified town of Belfort on the 
Swiss frontier. The Franco-German frontier is about 
120 miles in length, and facing the border, from north 
fortified of Verdun, 
of which bestrides 
and highways 

These cities 
each of 


heavily cities 
Belfort, 
important railroads 
French 
three equal 


to south, are the 
Toul, Epinal, and 
of the 
from 


each 
one most 
leading soil. 
divide the 
about 40 miles. 

The defenses of these cities are approximately simi- 
lar, consisting of an outer circle of forts, spaced 2% 


Germany to 


border into lengths, 


miles apart from each other, with a circumference of 
about 50 miles; back of which is an inner line of de 
fenses and a citadel. Between the Swiss frontier and 
Belfort is a chain of forts, so spaced that the intervals 
are swept by gunfire, and a similar chain 
Belfort and Epinal, and Toul and Verdun. 
The defenses did not include the 
Belgian frontier, the French believing that Germany’s 


connects 


new scheme of 
signature to the treaty guaranteeing the kingdom’s neu- 
trality was a sure enough defense. Along that border 
are only the original frontier forts, Longwy and Mont- 
medy, and the great entrenched camp, Maubeuge. 

Back of this first line of forts and fortified cities, 
which practically impregnable to 
direct assault, is a line, behind the shelter of 
which, should the first line be forced, the shaken armies 
reform, strengthened by re- 


may be considered 


second 
of France could and be 
serves and recruits. 

In the south, back of Belfort, 
distant therefrom, is a triangle of three strongly forti- 
fied cities, Besancon, Dijon, and Langres, the sides of 
the triangle being approximately 50 miles. These cover 
the railroad from South Germany to Paris, via Belfort, 
just as Toul covers the road from Strasburg to Paris, 
way of 


and some 50 miles 


and Verdun opposes a German advance by 
the railroad from Metz. 

Some 60 miles back from the Belgian border is an- 
other line of defensive works, consisting of the fortified 
cities of Rheims and La Fue and an inter-connecting 
line of forts. 

Should the German invasion break through the fron- 
tier and the intermediate barriers, there remain the 
two great circles of forts that surround the city of 
Paris. The outer ring, constructed since 1870, consists 
of an unbroken circle of forts and batteries measuring 
over 70 miles in circumference. It is built 7 miles 
beyond the city limits; and three miles nearer the city 
is the ring of famous forts that figured in the siege of 
Paris 1870-71. It would take an army of 600,000 men 
effectively to besiege modern Paris. Can Germany bat- 
ter her way across France, and reduce Paris? The 
answer lies with the German infantryman. 


In a patent, 1,104,802, Robert C. Hub of Detroit, 
Mich., combines a mud-guard and air-deflector with a 
radiator hood so that the guard and deflector operate 
to insure a positive circulation of air through the 
radiator, 
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A N nas * Dl was 
A Comparison of Nava! 
Strengt] 
> ° 
otrenetn 
Overwhelming Superiority in Ships 
and Guns Possessed by the 
—_ ‘ 
Triple Entente 
Sir J. R. Jellicoe, in supreme command High Admiral Alfred P. T. von Tirpitz, 
of the British fleet. commander of German navy. 
Penmneemneteenennenn 
in the present article, dealing of the last ten or fifteen years, there have been but few We have learned on reliable authority that Great 
with th trengt) f th fleets of the Triple mistakes of a glaring character Britain, since the declaration of war, has taken over 
Entente and the Dual Alliance, to enter into the ques Referring again to the illustrations, it should be care- the two powerful dreadnoughts which were completing 
tion } h a comparison is affected by the fully noted that the various ships are to be compared in British yards for the Turkish government. These 
raphi ituation. Thi rill be done in the suc- as to length only, and that no account should be taken vessels are the “Osman I” of 27,500 tons, carrying four- 
ar ; riatim ith the various of the bulk of the ships compared. Thus, in the dia teen 12-inch guns, and the “Reshadieh” of 23,000 tons, 
hat have he aun into the general European gram representing the dreadnought strength it will be earrying ten 13.5-inch guns. This adds 50,000 tons to 
’ In passi } mau mention that the the total displacement of the British navy. Again, 
complete a ition of the German and Austrian fleets, since the war opened, Germany has lost one of her 
th h etired to the Baltic and the latter latest dreadnoughts, the battle-cruiser “‘Goeben” of 
to the nort) , th (driatic. greatly weakens 23,000 tons, carrying twelve 11-inch guns, and her dis- 
the as the Dual Alliance is con placement is reduced accordingly. 
cerned H the interposition of the combined Brit It should be noted that this comparison takes no ae- 
ish ¢ / j et hetween the widely separated count whatever of ships that are not yet completed. 
for th enables them to deal with the All the great powers have under construction several 
German and Austrian fects in detail and to concentrate dreadnoughts in a more or less advanced stage of con- 
the , no thelming superiority for united struction, and many of them require only two or three 
a Eprros months’ work to put them in commission. Thus Great 
ry HE relative strength of the contending navies is Britain has two ships of the “Queen Elizabeth” class 
| told, graphically, in the adjoining illustrations and, which will be completed in six weeks’ time, and two 
in detail, | he table given below. With regard te the others are to be ready by the end of January next year, 
drawit i uld be carefully explained that they are These are 25-knot dreadnoughts carrying each eight 
based upon the tof onnage displacement of the fleets 15-inch guns, and they will be the only ships afloat 
engaged rhis is the fairest basis of comparison; for carrying a gun of this power. Germany by October 
the nav irchit of the world are so well acquainted will have completed three dreadnoughts of the “Koenig” 
with the work of their competitors, that it is safe to class, carrying ten 12-inch guns. France should com- 
say that a ton of displacement has a certain definite plete this year two dreadnoughts of the “Bretagne” 
military value, which renders it an accurate unit for class, mounting ten 13.5-inch guns, and Russia should 
compariso ich as those shown upon the accompany put into commission two dreadnoughts of the “Gangut” 
lug page As between two ships of similar displace class, carrying each twelve 12-inch guns. None of 
ment the distribution of the weight may vary and these ships, however, are available in the opening 
does vary very considerably. One ship may carry more Copyright by Underwood & Underwood phases of the war, and they will not be in line for 


guns at the expense of armor; the other may make a 
to the 


tactical advantage of high speed to that of 


larger allotment of weight motive power, pre- 


ferring the 
Of course, some serious 


COMPLETED SHIPS OF THE CONTENDING 


The Kaiser, in supreme command of 


Germany’s navy. 


seen that the larger ship, corresponding to the fleet of 
the Triple Entente, is twice as long as the lower ship 


representing the dreadnoughts of the Dual Alliance. 


Attention 


crepancy 


is drawn 


to the 
between the total displacement figures shown 
This is 


fact 


that 


there 


in the drawings and those given in the table. 


explained by 


go to 


press, 


gZilves 


the 


fact 
the 


that 
very 


the table, 
latest 


drawn 


figures 


up 


a dis 


as we 


obtainable 


NAVIES, AUGUST Ist, 1914. 


Including warships of 1,500 tons or more, and torpedo craft of over 50 tons. 


more guns or heavier armor 
mistakes have been made in the design of important 
ships in various navies in the world, as we shall show 
in a later arti but peaking broadly, it may be 
aid that the development of the warship in the vari- 
ous classe dreadnoughts, pre-dreadnoughts, armored 
eruisers, protected cruisers, etc., has proceeded along 
certain well-defined lines, and, especially in the work 

Great I 

Type of Vessel. 

No 
Dreadnoughis 31 
Pre-dreadnoughts 40 
Coast defense ships 
Armored cruisers 34 
Cruiser 74 
Destroyers 167 
lorpedo boats 49 
Submarines 75 

Tata! tons completed 2, 





sritain France Russia. Germany. 
Tons No | Tons No Tons No. Tons. 
| 
661,650 4 | 92,368 16 351,519 
589,385 18 262,675 7 98,750 20 242,800 
1 8,800 2 10,380 2 8,168 
406,800 20 | 201,724 6 63,500 9 94,245 
382,815 9 46,095 9 52,845 41 150,747 
125,850 84| 35,812 91 36,748 130 67,094 
11,488 135) 13,426 14 2,132 
30,362 64 | 27,940 30 6,506 21 14,140 
208,350 688,840 270,861 928,713 


the first shock of conflict. 
At the opening of the war, then, we find that the 


Triple Entente has 35 dreadnoughts against 19 for 
the Dual Alliance—a crushing superiority, were it not 
for the existence of the Kiel Canal and the strong 


defensive afforded by the Baltic, where 
the German fleet has probably taken refuge. In pre- 
dreadnoughts the Triple Entente has 66 ships as against 
In armored cruisers, 60 to 11; 


position 


26 for the Dual Alliance. 








in protected cruisers and scouts, 92 to 46. There is 
(Concluded on page 198.) 
RELATIVE STRENGTH OF THE 
rRIPLE ENTENTE AND DUAL ALLIANCE, 
Austria. Triple Entente. Dual Alliance. 
No. Tons. No. Tons. No. Tons. 
3 60,030 35 754,018 19 411,549 
6 74,613 66 950,810 26 317,413 
6 41,700 3 19,180 8 49,868 
2 13,380 60 672,024 11 107,625 
5 13,815 92 181,755 46 164,562 
18 9,450 342 198,410 148 76,544 
39 6,852 198 27,046 39 6,852 
6 1,686 169 64,808 27 15,826 
221,526 3,168,051 1,150,239 


lables showing relative strength of Triple Entente and Dual Alliance. 
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TRIPLE ENTENTE 
TOTAL TONNAGE 


S1I7, 551 
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RUSSIA 270,861 TONS. 





DUAL ALLIANCE 


TOTAL TONNAGE 


1,173,239 





a on 


reg 


AUSTRO-HUNGARY 221,526 TONS 
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Relative strength of complete navies of Triple Entente and Dual Alliance, shown by relative length of ships and guns. 
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Relative strength of allied navies in dreadnoughts, shown by relative length of ships. 
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The Mistress of the Seas 


Great Britain's Overpowering Navy 











i914. Tons, 25,000 6 knots. Guns: Ten 13.5-inch; twelve 6-inch. Torpedo tubes, 4 


Dreadnoughts: “Iron Duke” (flagship); “Marlborough”; “Benbow”; “Emperor of 


Date, Speed, 21 


Side armor, |. 


nch 10-ineh 


India.” 








Le British fleet, composed of nearly five hundred German army, namely, to afford complete security from policy, or at least it should be, to maintain a navy 
hip f a izgregate displacement of about two ittack by hostile nations. So long as Great Britain’s sufficiently strong to discourage any foreign power 
and one quarter million tons, is the military force which navy is sufficiently powerful to maintain the command from sending its fleet across the sea to engage us with 
binds together and preserves intact that vast aggrega of the seas, her shores can be maintained inviolate any hope of success, 
ti f countrie 1 people known as the British and she can pursue her activities as a great manufac rhe dutic f the British navy, however, do not end 
Empire ‘ it ji the British Navy is not by turing and commercial nation, free from the burden of with the mere protection of the British Isles from in 
' it merely measures up to the those enormous conscript armies which have proved vasion; for to the navy falls the work of protecting 
ene ousibilities that are laid upon it. So far o burdensome to the nations on the continent of Great Britain’s enormous seaborne commerce; and 
the British I ire concerned, its purpose and scope Europe. In this respect, the situation of the British hence we find that the list of her ships includes over 
ire ¢ t the ime as those, let us say, of the great Isles is similar to that of the United States It is our one hundred fast and powerful cruisers, to which in the 
“ 





























Tons, 25,000 siXLeen 4-incu Tons, 20,000. Speed, 21.5 knots 


Torpedo tubes, 3. 


Speed, 22 knots 
Side armor, 12-inch 


Guns, ten 154.5-inch, 
9-inch, 8-inch 


Date, 1V12-1¥13 Date, 1911. 


tubes, 3 


“Monarch”; “Thunderer”; “Ajax”; Dreadnoughts: 


“Orion”; “Conqueror”; 
“Audacious”; “Centurion”; “King George V. 


Dreadnoughts: 


Side armor, 11-inch 


“Hercules” 


Guns, ten 12-inch, sixteen 4-inch Torpedo 


8-inch 


; “Neptune”; “Colossus.” 
































Date iviO Tons, 15,000—19,250 Speed, 22--21.8 knots. Guns, ten 12-inch, eighteen Date, 1909-1911 Tons, 17,250—18,750 
t-inch wiginal Dreadnought , , wenty er s-inel Torpedo tubes, 3. Side armor, i-inch. Torpedo tubes, 4 
Dreadnoughts: “Dreadnought”; “Bellerophon”; “Temeraire”; “Superb”; Battle-cruisers: “Indefatigable’ 


‘Collingwood”; “St. Vincent”; “Vanguard.” 


y Stephen Cribb. Symonds & Co., and E. W. C. Hovkins 


Speed, 27-28 knots 
Side armor, 8-inch, 7-inch 


, 


Guns, eight 12-inch, sixteen 


; “New Zealand”; “Australia”; 


“Invincible”; “Inflexible”; “Indomitable.” 
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Date, 1913 


Battle cruisers: 


event of war falls the duty of patrolling the ocean lines 
of travel, seeking out and destroying the cruisers of 
the enemy, and making it possible for her vast fleet of 
merchant ships to carry her exports abroad and bring 
in products and supplies from foreign nations, of which 


Tons, 26,350—27 ,000 


Speed, 28-29 knots. Guns, eight 13.5-inch, sixteen 4-inch 


The tirst fighting line of the British navy is made 
up of no less than $1 ships of the dreadnought class, 
the earliest of which—the original 
now not more than eight years old. 


dreadnought—is 
All of these ships 
have a speed of from 21% to 22 knots, and their dis- 


Torpedo tubes, 3. 
“Queen Mary”; “Lion”; “Princess Royal.” 


Side armor, v-imien 


ten 12's. In respect of broadside tire these three Ships 
ure superior to the earlier dreadnoughts, above-met 
tioned, which suffer from the serious defect that one 
of the broadside turrets with its two guns is masked,by 


the super-structure, leaving only eight guns available 


atter, during hostilities, her greatly needed food sup- placement varies from 18,000 to 25,000 tons. The first on each broadside. To these ships must be added 
ply would form the most valuable part. seven follow the lines of the original “Dreadnought.” the dreadnought “Osman I,” built for Turkey and taken 
\lready, although the war is but a month old, not only They were launched between 1906 and 1916. They over by the British government after the declaration of 
the German fleet been forced out of the North Sea mount ten 12-inch guns in five turrets, three on the war. This fine vessel, of 27,500 tons and 28 knot 
und into the shelter of the Baltic and Germany's home — center line and one on each beam. The belt armor is speed, carries the unusual battery of fourteen 12-inch 


ports, but the cruisers and commerce destroyers of the 11 inches in thickness, and there is an upper belt above guns in seven turrets, all mounted on tre center line 
ehemy have either been driven from the trade routes or this of S-inch armor. Following these, come the three She is protected by a 9-inch belt and 6-inch upper bett 
ire being so « ‘ followed and harried, that they dreadnoughts of the “Hercules” class, of 20,000 tons and she carries a heavy torpedo-defense battery of 
have ceased to be a menace to British, French, and and 21.5 knots speed. They carry ten 12-inch guns twenty 6-inch guns. 

Russian shippi Furthermore, so secure does Great and a torpedo battery of sixteen 4-inch guns, or two In 1912 and 1913 Great Britain completed eight 
Brita feel behind the protecting arm of her fleet, less than the torpedo battery of the preceding dread- dreadnoughts of 25,000 tons and 22 knots speed, which 
that she is sending the whole of her trained army to nought ships, which mount for torpedo defense a bat- are armed with ten of the new 13.5-inch guns, mounted 
the Continent, and making ready to fellow with several tery of eighteen 4-inch guns. The turrets are disposed: in five turrets on the center line. The side armor was 


hundred thousand auxiliary troops, which can be re 


cruited, trained, and shipped to the field of war with- 


out any fear of molestation. 


three on the center line of the ship, and two amidships, 
placed diagonally. This arrangement gives an end-on 


fire at bow and stern of six 12’s and a broadside of 











increased in extent, consisting of a 12-inch water line 
belt, with 9-inch and 8-inch side armor above. These 


ships marked a great advance upon their predecessors, 





eae 


—s 




















Date, 1908. Tons, 16,500. Speed, 19 knots. 


tubes, 5. Side armor, 12-inch 


Semi-dreadnoughts: 


Guns, four 12-inch, ten 9.2-inch. 
8-inch. 


“Lord Nelson”; “Agamemnon.” 


Date, 1905-1906. 
ten 6-inch. 


Torpedo 


Semi-dreadnoughts: “King Edward VII"; “Africa”; “Britannia” ; 


Tons, 16,350. Speed, 18.5-19.5 knots. Guns, four 12-inch, four 9.2-inch, 
Torpedo tubes, 5. 


Side armor, 9-inch, 8-inch, 7-inch 


“Common- 


wealth”; “Dominion”; “Hibernia”; “Hindustan”; “Zealandia.” 
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Date, 1903-1904 Tons, 14,000. Speed, 19 knots. 


Guns, four 12-inch, twelve 6-inch. 











Date, 1901-1904. Tons, 15,000. Speed, 18-18.5 knots. Guns, four 12-inch, twelve 6-inch 


Torpedo tubes, 4. 
Pre-dreadnoughts: “Cornwallis”; “Duncan”; “Albemarle”; “Exmouth”; 
“Russell.” 


Torpedo tubes, 4. Side armor, 9-inch. 
Pre-dreadnoughts: “London”; “Formidable”; “Bulwark”; “Implacable” ; 
“Irresistible”; “Prince of Wales”; “Queen”; “Venerable.” 


Photos by Stephen Cribb, Symonds & Co., and E. W. Hopkins, 


Side armor, 7-inch. 
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ists of 31 ships, 15 of which are armed 

i!-inch guns and 16 with the 13.5-inch gun. 
Next in fighting value to the dreadnoughts are the 
10 ships of the “Lord Nelson” and “King Edward VIL” 
isses, Which ships might justly be termed semi-dread- 


noughts, as coming intermediately in gun power be 


tween the pre-dreadnoughts and the dreadnoughts 
The 16,.500-ton “Lord Nelson” and “Agamemnon,” com 
ed 1S 19 knots speed, and carry four 
12-ineh d ten 92-inch guns all in turret the 12-inch 
eing inted i twin-gun turrets forward and aft, 
" t 9.2's 1 turrets on the broadside The eight 
f the “King Edward” class completed in 1905 and 
106 are of 16,550 tons and 18.5 to 19.5 knots speed, 
d their main armament consists of four 12-inch and 
four 92-inch, with a secondary battery of ten 6-inch 
rhe remainder of the battleships of the British navy, 
30 in number, are pre-dreadnoughts pure and simple 
The latest of these, of the “Duncan” class, are of 14,000 
tol with a speed of 19 knots, and they are armed 
with four 12-inch and twelve 6-inch guns They suffer 
from the defect that their side armor, 7 inches in thick 
ness, is too light for ships of the battleship class. 
Better vessels are the S ships of the “London” class, 
upleted between 1901 and 1904. They are of 15,000 
to with a speed of from 18 to 18% knots They are 
irmed with four 12- and twelve 6-inch guns, their 
le armor being 9 inches in thickness The illustra 
t of these two classes, herewith given, will serve 
to give a fairly correct idea of the other ships of the 
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pre-dreadnought classes as to the disposition of guns. 

The British navy is strong in the armored-cruiser 
class, and we present illustrations of two of the finest 
types, the “Cochrane,” of 15,550 tons and 23.3 knots 
speed, carrying six 9.2-inch and four 7.5-inech guns; and 
the “Minotaur” of 14,600 tons carrying four 9.2-inch and 
ten 7.5-inch guns. Both are protected with 6-inch belts. 


of 
a view of the “Antrim,” 
of 10,850 


5 knots speed, carrying four 7.5-inch 


There are 6 Cochrane” and 3 
the 


representing a 


ships of the 


type 


“Minotaur.” We also show 


Class of six armored eruisers 
tons and 22 to 25 


and six 6-inch guns and protected by 6 inches of armor. 


Great Britain possesses 74 cruisers of the unarmored 


type; that is vessels which carry no side armor, but 
depend upon the protective deck at the water-line for 
keeping shot and shell out of the engine rooms and 
magazines To-day, the most important cruisers are 


those of the fast scout type, represented by the “‘Chat- 


ham.” These are vessels of 5,400 tons, having a speed 
of 25.5 knots, and carrying eight 6-inch guns. 

Such scouts as England possesses are not quite as 
fast as could be wished, and in this respect they are 
inferior to the German scouts of the “Breslau” type, 
which are good for 27 to 27% knots. Great Britain, 
however, is building a large number of these of from 
27 to 30 knots speed, which will become available as 
the war proceeds 

Of torpedo-boat destroyers the navy possesses 167, 
and of torpedo boats, 49. We illustrate the “Mohawk,” 

(Concluded on page 198.) 

















00 Speed, 22.5-23 knots 
Torpedo tubes, 


Side armor, ' 


Armored cruisers: 








Guns, four 


“Minotaur”; “Defense”; 











9.2-inch, ten 7.5-inch Date, 1906-1907 Tons. 


, as Armored cruisers: 
“Shannon. 


Edinborough” ; 














Date. 1005-1906 10,850 Spe 22-23.5 knots 


Torpedo tubez, 2 


Tons 


Armored cruisers: “Antrim”; 


“Hampshire”; “Roxburgh.” 


Guns, 
Side armor, 6-inch 


“Devonshire”; “Argyll”; 


13.550 
Torpedo tubes, 


“Cochrane” ; 


-—-——_————_---- 





Speed, 23.3 knots. Guns, six 9.2-inch, four 7.5-inch. 


Side armor, 6-inch 
‘Achilles’; “Natal”; “Warrior”; “Duke of 
“Black Frince.”** 











four 7.5-inch, six 6-inch Date, 1912-1913. Tons, 5.400 


“Carnarvon”; Scout cruisers: 





— 





“Chatham”; 
“Birmingham”; 


Speed, 25.5 knots Guns, cigh! Torpedo tubes, 2 


3-inch deck 


®-i1nc.l 
Armor, 
‘Southampton”; “Dublin”; “Nottingham” ;t 


“Lowestoft.”+ 




















Tons Speed, ‘4 


Torpedo boat destroyers 


“Mohawk 


“Tartar 


“Afridi”; 


These ships ca { t i 


“Cossack”; “Ghurka”; 


1. Torpedo tubes, 2 Date, 1911 Tons, 600 


Speed, 16 surface 
two 3-inch, 


Submarines: 


10 submerged knots. Torpedo tubes, 3. 
Readius, 4.000 miles 


The “D” 


Guns, 


class of eight boats. 


+ These have also 2-inch side armor 
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4, re the French navy has fallen the duty of safeguard- 
ing the interests of the Triple Entente in the Medi- 
terranean; and in view of the excellent quality of the 
small but formidable dreadnought and semi-dread- 
nought fleet of Austria, it is probable that the whole 
of the French first 
those waters. It will be the work of the French fleet 


to find and destroy the ships of the Austrian navy, and 


fighting line is concentrated in 





Guns, twelve 
Torpedo tubes, 4 Side 


7-inch 


Tons, 23,510 Speed, 21 knots 


twenty-two 5.5-inch 


Date, 1914 
13.4-inch 
armor, 11-inch 


Dreadnoughts: “Jean Bart’; “Courbet”; “France”; 





six turrets. Two of the turrets are arranged on the 
center line forward and two aft, after the American 
plan, initiated on our “Michigan.” The other two tu: 
rets are carried, one on each beam, and this disposition 
permits of the very heavy end-on fire both forward and 
aft of no less than eight 13.4-inch guns, and a broad- 
side fire of ten such pieces. The main belt is 11 inches 


thick, and there is an upper belt of T-inch armor. 


to assist in the reduction and capture of the Austrian “Paris.” These 4 ships have been completed during the present 
naval base That accomplished, practically the whole year. 
struction in hand, she possesses at present only the In 1911 France added to her navy 6 ships of the 


of her fleet will be available to co-operate with the 


British fleet in the destruction of the German navy 
capture of the naval ports on the North Sea 
Baltic 

Although France has a large programme of new con 


and the 
and in the 


four dreadnoughts of the “Jean Bart” class, namely, 
the “Jean Bart,” the “Courbet,” the 
, 


the “Paris.” These are formidable ships of 23,500 tons 


“France,” and 


and 21 knots speed, carrying twelve 13.4-inch guns in 


’ semi-dreadnought class. These are of 18,400 


“Voltaire’ 
tons displacement, with a speed of from 19% to 20% 
knots. 
forward and aft, and the heavy broadside battery « 


They carry four 12-inch guns in two turrets 
al 





























Date, 1911. Tons, 18,400. Speed, 19.5-20.5 knots. 


Guns, four 12-inch, twelve 9.4-inch. 


Date, 1907-1908. 


Torpedo tubes, 2. Side armor, 10-inch—9-inch. 


Semi-dreadnoughts: 


“Voltaire”; “Danton”; “Condorcet”; “Diderot”; 
“Mirabeau”; “Vergniaud.” 


Tons, 14,900. 
Torpedo tubes, 4 


Pre-dreadnoughts: 


19.4 knots. Guns, four 12-inch, ten 7.6-inch 


Side armor, 11-inch 


Speed, 


” 


“Justice”; “Democratic”; “Verite. 
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Date, 1906. Tons, 14,700. Speed, 19 knots 


Guns, four 12-inch, eighteen 6.4-inch. Torpedo 


Date, 1903. 


Tons, 12,750. Speed, 18 knots. Guns, four 12-inch, ten 6.5-inch 


Torpedo 


tubes, 4 
Pre-dreadnought: 


Side armor, 12-inch—5 '4-inch. 


“Suffren.” 


tubes, 5. Side armor, 11-inch. 


Pre-dreadnoughts: “Republique”; “Patrie.” 


Photos by M. Bar, J. Kubn. and Stephen Cribb. 
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Armored Cruisers: 


Date, 1910. Tons, 14,000 
twee ‘ i 1 x turret The 
i” ! kine I'he Tear 
j | t itch 
\ Ir d ! Viri 
t I f ‘ 
i ! hh are ited 
\ i tof ‘ el I 1 
Si we t} ort hit 
' } | 1 the Re bliqu INN¢ 
I LSM) 1 wet t ad Ww 
k ‘ ist f 12 l 
f if ‘ the bi ! 
‘ eu f { d four i , 
’ ‘ | H june I I i ed 
wit | hit ti.4-i ] t! itter 
} f idl ‘ ~ turret 
These ive ite! it ection fF 11 ineche 
thi arth 
I ul wl tl Sult re 
I J ‘ i 1 mia irmamett 
of | | 0.8 h gu with | idside 
‘ ! t d 6.o-ineh piece 
tr t | feature f the 
Is h pa " ‘ e of which 


Speed, 23.9 knots. Guns, fourteen 7.6-inch. Torpedo tubes, 2 


“Edgar Quinet 


ke the “Edgar Quinet,” have no less than six smoke- 
tacks, which, though they may be attractive to the 
public eye, would present an equally attractive target 
to the enemy The “Edgar Quinet” and “Waldeck Rous- 
iu” are the finest of the 20 ships of the armored- 
iixer class hey are of 14,000 tons, and about 24 
knot peed, and are protected by 6% inches of belt 
ol In these, as in all the French armored cruisers, 
the battery is rather light, the 7.6-inch gun being the 
heaviest piece carried Except in this particular, how- 
r, the French armored cruisers are very serviceable 
! well protected and showing a good turn of speed. 
Ihe ire doing excellent service in the present war, in 
mning down the German and Austrian cruisers, and 
in capturing and driving into neutral ports the mer 
hunt ships of the enemy 
In the protected-cruiser class, the French navy is 


ruther weak sing only 9 ships of this type. 


posses 


When we come to the torpedo boat destroyer and sub- 


mari service, however, we find that the French navy 
is remarkably well equipped, possessing 84 destroyers 
and no less than 135 torpedo boats. On the average, 
the French destroyers are smaller than those of the 
other nations: although of late years the French have 


Side armor, 6 *4-inch 


; “Waldeck Rousseau.” 


been building in larger sizes and have turned out for 


their navy some of the fastest vessels of this class afloat. 


The submarine fleet of the French navy is very 
large, consisting of 64 boats, and we believe that this 
service is highly eflicient. When the Austrian navy 


shall have been disposed of, the destroyer and subma 


rine fleets of the French will no doubt play a very im 
portant part in the campaign for the capture or destruc- 
tion of the German fleet in the Baltic. 
A Novel Electromechanical Movement 
T the 
4AMr. W. M. 


pendulum or 


recent Conversazione of the Roval Society, 


Mordey exhibited an electrically driven 


balance wheel without any make-and 


break, commutator, or equivalent device \ simpie one 
with a rotor 
field of a 


torque 


induction motor 
the 


deve lops a 


phase alternate-current 


having a short-circuited winding, in 


stator excited by alternate-current, 


which is always in the direction of motion. If provided 


with a pendulum, or with a spring in the manner of a 
balance wheel, the rotor, if set in motion, will continue 
to oscillate, friction and other losses, or any load 
put on it, being made up by energy taken from the 


circuit 





























Guns, four 7.6-inch 
Side armor, 6 *4-inch 


Tons, 12.400. Speed, 23 knots 


tubes, 


Date, |W" 


Armored cruisers: 


“Victor Hugo”; “Leon Gambetta”; “Jules Ferry.” 


1893. Tons, 11.900 


5.5-inch. 


sixteen 6.4-inch. Torpedo Date, 


Torpedo tubes, 2 


Pre-dreadnought: 


Guns, two 12-inch, two 10.8-inch, eight 


Side armor, 17 *4-inch—9 *4-inch. 


Speed, 17.8. knots. 


“Jaureguiberry. 




















Date Toms, 12.250. Speed, 17 knots. Guns, two 12-inch, two 10.8-inch, eight Date, 1908. Tons, 430. 
Torpedo tubes, | Side armor, 1t-inch—4-inch 
Pre-dreadnought: “Bouvet.” 
Vhot M J. Kaho and Stephen Cribb 











Torpedo-boat destroyer: 





Speed, 28 knots. Guns, one 9-pounder, six 3-pounders. 
Torpedo tubes, 3. 


“Fanion,” 








ee 


September 5, 1914 SCIENTIFIC AMERIGAN 181 





i SIREN REE 


Russian Navy in the Baltic. | 
Make Dreadnoughts Builas £—None in Commission 


jaomepeatr 


























The summary of the strength of the navies 





- lik great War of the Nations has come two or three 
redit 


years too soon for the Russian Navy, which, so far —— : in the war, given on page 174 of this issue 
as its first fighting line is concerned, is still in the Russia with no dreadnoughts, 7 pre-dreadnoughts, 2 
coast defense vessels, vo battle-cruisers, 6 armored 








making. The Japanese War practically wiped out the 
cruisers, 9 protected cruisers, 91 destroyers, 14 torpedo 


capital ships of the Russian fleet, and it was y i - ‘ 
I ps ¢ e Ru 1 flee and it s only in Date, 1907. Tons, 15,000. Speed, 5 knots. Guns, four 
1909 that she set about the recreation of her navy upon 10-inch, eight 8-inch, twenty 4.7-in« * "eae tubes, two boats, and 30 submarines; but it should be remembered 
Side Armor, (-inch—3-inch. r “ - : 3 . 
that this enumeration includes the Black Sea fleet, 


modern lines. In that year she laid down four dread- 


noughts, of 23,300 tons, which are to steam 23 Knots, Armored cruiser: “Rurik.” whose operations are limited by treaty to those waters, 
and will mount a battery of twelve 12-inch guns in four Unless the war should be long drawn out, these ships and the vessels of the Asiatic squadron. The present 
three-gun turrets In 1912 she laid down four huge are unlikely to see any active service. Three dread article is concerned with the Baltic fleet, whose ships 
armored cruisers of 32,000 tons and 27 knots speed, noughts, of 22,500 tons, carrying ten 12-inch guns, are alone are available for operations in the present war. 
which are to carry a battery of twelve 14-inch guns. being built in the Black Sea. (Concluded on page 198.) 
































Date, 1907. Tons, 7,700. Speed, 22.5 knots. Guns, two 8-inch, eight 6G-inch. Torpedo 
tubes, 2. Side armor, 7-inch-—3\%-inch. 


Armored cruisers: “Admiral Makaroff”; “Pallada”; “Bayan.” 


Date, 1905. Tons, 13,500 Speed, 18 knots. Guns, four 12-inch, twelve 6-inch. Torpedo 
tubes, 4. Side armor, 7 ‘4 -inch. 


Pre-dreadnoughts: “Slava”; “Tsarevitch.” 





























24 knots. Guns, twelve 6-inch, twelve 3-inch 
Armor, 3-inch deck. 


Date, 1905. Tons, 625. Speed, 26 knots. Guns, two 3-inch, six 6-pounders. Torpedo tubes, 3 Date, 1902-04. Tons, 6,675. Speed, 23-: 
4 


, — 90 ‘ on.90 T d > 
Torpedo-boat destroyers: “Kondratenko”; “Okhotnik”; “Pogranitschnik” ; aerate 
“Siberskij-Strelok.” Protected cruisers: “Olej”; “Bogatyr.” 


Photos by Symonds & Co 
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Germany's Bid for Naval Supremacy 


How the Kiel Canal Splits the British Fighting Line 











A division of German dreadnoughts, “Westphalen” in the van. 

S we have shown elsewhere in the present issue Now it is evident that for the Germans to come out Meanwhile, Germany, having the control of the Baltic, 
A ny estimat f the strength of the German fleet ind give battle in the North Sea, even if we allow for can prevent any landing of an expeditionary force upon 
whether for offense or defense, must take into consid the chances of war, would be suicide; for although in her northern borders, and she is in a position, moreover, 
the enormoti trategic advantage to Germany a general engagement she could do terrible damage to to accomplish the destruction of the Russian fleet and 

of the Kiel Ca It is a well-accepted principle of the British fleet, the result could have no bearing upon the bombardment of her ports and harbors. 
ival strategy, that fleet should never be divided the issues of war, and such damage as was done would Che pride of the German navy is her fleet of dread- 
pt in cases of urgent necessity; and it is the work be at the cost of the wiping out of the German navy noughts, and if this were lost, the remnants of her 


battleship fleet, because of the comparatively low power 
of the guns of its main armament, would be unable 


ing of this principle in connection with this famous 
waterway which runs from Kiel in the Baltic to the 


mouth of the Elbe on the North Sea, which goes far to to give battle with much hope of success, even against 














offset the numerical superiority of the British fleet, - > a pre-dreadnought line of the same date of construction. 
which at the present writing holds the Germans on the The original British dreadnought was built in 1905, 
defensive in the Baltic , oe and in 1906-07, Germany laid down her first four dread- 
In the absence of any reports to the contrary, it is i a ) “ noughts of the “Nassau” class, of 18,600 tons and 20.5 
reasonable to suppose that the dreadnought and pre - rr aes) knots, protected by 1144-inch side armor and carrying a 
lreadnought fleets constituting Germany's first and se iain — << — —— battery of twelve 11-inch and twelve 6-inch guns. In 
ol fighting line are gathered in the Baltic under the Date, 1912. Tons, 24,300. Speed, 21.5 knot a ae ie the arming of these ships, the Germans made two 
command of Admiral von Tirpitz Also, it is probable fourteen 6-i Torpedo tubes, 5. Side armor, 14-inch very serious mistakes. First, they mounted an 11-inch 
that the four British battle-cruisers of the “Inflexible” 7 5 gun when the other powers were mounting the 12-inch, 
type, which were in the Mediterranean at the opening Dreadnoughts: “Kaiser”; “Friederich der Grosse” ; and secondly, they placed two of the turrets on each 
of the war, have been withdrawn to the North Sea “Kaiserin” ; “Prinz Regent Luitpold” ; “Konig Albert.” beam, with the result that in a broadside engagement 
this for the reason that the French fleet has a sufficient On the other hand, so long as Germany holds the four of the 11-inch guns are out of action, being masked 
preponderance of strength to contain the Austrian fleet taltic, with a means of quick passage to the North by the opposite turrets on the engaged side. 
in the Adriatk If the “Inflexibles” are in the North Sea by the Kiel Canal, she can never be attacked by In the four ships of the “Thuringen” class, com- 
Sea. the first fighting line of the German navy, con the whole of the British fleet; for if Sir John Jellicoe pleted in 1911-12, the mistake made in the “Nassau” 
sisting of 16 dreadnoughts (the “Goeben” having been decided to force the Danish straits and seek out and class was partly rectified. The comparatively weak 
driven into the Dardanelles) finds itself opposed by a engage the German fleet, he would have to leave at 15-caliber 11-inch piece gave way to a 50-caliber 12-inch 
British first fighting line of 31 dreadnoughts, an in least half of his first fighting line at the mouth of the piece of vastiy greater power and efficiency, especially 
feriority of one to two. In the second fighting line, con Elbe, or else expose the blockading fleet at that point at long ran:es. The displacement of these ships is 
sisting of pre«ireadnoughts, Germany can oppose 20 to the risk of being encountered by the Germans in 22,000 tons, and the speed 21.5 knots. They are pro- 
ships to Great Britain's 40 superior force tected by 11% inches of side armor. 





















































Date 1 Tons, 22.000 Speed, 21.5 knots. Guns, twelve 12-inch, fourteen 6-inch Date, 1909-10. Tons, 18,600. Speed, 20.5 knots. Guns, twelve li-inch, twelve 6-inch. 
Torpedo tubes, 6. Side armor, 11 '\4-inch—6\-inch. Torpedo tubes, 6. Side armor, 11 %-inch—7T-inch. 
Dreadnoughts: “Thuringen”; “Helgoland”’; “Ostfriesland”; “Oldenberg.” Dreadnoughts: “Westfalen”; “Nassau”; “Posen”; “Rheinland.” 

| 
; - 
+ Date, 1911 Tons, 15,700. Speed, 27.5 knots. Guns, eight 11-inch, ten 6-inch, Torpedo Date, 1909. Tons, 15,500. Speed, 26 knots. Guns, twelve 8.2-inch, eight 6-inch. Torpedo 
: tubes, 4. Side armor, 10-inch—4\-inch tubes, 3. Side armor, 6-inch. 
; Battle-cruiser: “Von der Tann.” Armored cruiser: “Blucher.” 
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For reasons best known to themselves, the German turrets that exists in the “Nassau” class. The Ger- men that no wise admiral will expose his ships to 
ordnance officers, or whoever is responsible for the dis- mans are great theorists; but in this case the theory of danger of being raked in the end-on position by the 
position of the armament, deliberately sacrificed a third the value of a head-on attack, in which the ship can and 14-inch guns of the enemy Future battle 


of the effectiveness of the broadside of the “Thuringen” concentrate a fire of six guns, led them in the wrong engagements will be fought broadside to broadside 


class, by retaining the quadrilateral arrangement of direction. There is a consensus of opinion among naval ranges of from 9,000 to 11,000 yards. 
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ship 
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Date, 1911-13. Tons, 23,000-25,000. Speed, 28 knots. Guns, ten 11-inch, twelve 6-inch Torpedo tubes, 4. Side Armor, 11-inch—4-inch. 
Battle-cruisers: “Moltke”; “Seydlitz.” (“Goeben,” driven to the Dardanelles; sold to Turkey.) 
































Date, 1904-08 Tons, 13,000 Speed, 20 knots. Guns,four 11-inch, fourteen 6.7-inch. Date, 1902-03. Tons, 11,600. Speed, 18-19 knots. Guns, four 9.4-inch, eighteer 
Torpedo tubes, 6. Side armor, 9-inch—6-inch. Torpedo tubes, 6 Side armor, 9-inch. 

Pre-dreadnoughts: “Braunschweig”; “Elsass’; “Lothringen”; “Hessen”; Pre-dreadnoughts: “Mecklenburg”; “Wittelsbach”; “Schwaben”; “Wettin”; 

“Preussen”; “Deutschland”; “Hannover”; “Pommern”; “Schleswig-Hol- “Zahringen.” 


stein”; “Schlesien.” (This view shows “Lothringen” in the Kiel Canal.) 








og... 








Pre-dreadnought “Hannover” (left) preceded by dreadnoughts of the “Nassau” class. a 
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i bee Kaiser” ¢ completed in 
itl } he Grern rectified their nu take by placing 
three of the turret n the center line and the other 
tw llag t l iside, thereby enabling the 
wit th fo train either beam I} is 
un better, but ne he best, arrangement since the mid 
hip turret ish ich other throughout a considerable 
une i fit 

In their four ships of the “Grosser Kurfurst” type, 
which at due for ompletion toward the close of the 
pre t en thre nD have followed the principle 
(it izurutes iva constructors of our ow! 
t e turrets on the center line of 
the shi Phe “Kaise cla re of 24,700 tons displace 
ment and 215 t peed. They are heavily protected 
with side armor ranging from 14 to 7 inches in thick 


caliber guns, and four 


(;ermany } ( four battle-cruisers of great speed 

i power which ha the enormor advantage over 
the art of other navies that the side 
irmor is ef battles! thickne This means that they 
im ‘ the first fighting line, and take the 
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projectiles of the enemy, with 


disablement 


low of the heaviest 
the expectation of no greater chance of 
than the battleship. In this the Germans have shewn 
admitted that this 
that 


their main armament of 11-inch guns is much weaker 


must be 
offsets the fact 


great forethought, and it 
superiority in protection largely 


than the armament of 12’s and 13.5’s mounted on the 
battle-cruisers of the British navy. 
The “Von der Tann,” 1910, of 18,700 


and 28 knots speed, bas 10 inches 


completed in 
tor displacement 
of side armor, and mounts eight 11-inch 45-caliber guns 
in turrets. The “Moltke,” completed in 1911, of 23,000 
tons and 28 knots speed, is protected with 11 inches of 
side armor, and carries ten 50-caliber 11-inch guns in 
turrets. The “Seydlitz,” of 25,000 tons, has made 29 
knots. She has the same protection and armament as 
the “Moltke.” 
pedo defense batteries of 6-inch guns. 


All of these ships carry powerful tor- 


The pre-dreadnoughts of the German navy, 20 in 


number, were built in classes of 5 each, and all of 


them suffer from the defect of carrying too light a 
gun in their main batteries. Thus the 10 ships of 
the “Kaiser Wilhelm II” and “Wittelsbach” classes 
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carry as their main battery four 94-inch 40-caliber 


guns—a piece which would be wofully ineffective at the 


great ranges at which modern engagements will be 


fought. In the “Braunschweig” 5 ships, the 


1) cali 


class of 
main battery consists of four 11-inch guns of 
bers, and the same thing is true of the 5 ships of the 
“Deutschland” 
these 11-inch guns, at a 
not be sufficient to effect the penetration of battleship 


The remaining energies, even of 


class 


range of 10,000 yards would 


armor. 

The nine armored cruisers of the German fleet are 
headed by the “Blucher,” a fine ship of 15,500 tons, 
protected by 6-inch armor and mounting twelve 8.2 
inch 45-caliber guns in turrets and a broadside of eight 
The “Scharnhorst” 


11.500 tons 


6-inch guns. Her speed is 26 knots. 


and “Gneisenau,” completed in 1907, are of 
and 28 to 24 knots speed. 
inches of armor and carry eight 8.2-inch 40-caliber guns 
6-inch. The “Roon” and “Yorck,” completed 


in 1905-1906, are 9,050 tons displacement, are protected 


They are protected by 6 


and six 
by a 4-inch belt, and carry four 8.2-inch 40-caliber guns 
in turrets and ten 6-inch 40-caliber guns on the broad 


Concluded on pave 199.) 
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Guns, 
h 


Tons, 10,800 


Torpedo tubes, 6 


Speed, 18 knots 
Side armor, ‘-in« 


Date, 1808.1901 


Pre-dreadnoughts: 


Barbarossa” 


6-inch 
“Kaiser Wilhelm II”; “Kaiser Friederich HII”; “Kaiser 


“Kaiser Wilhelm der Grosse”; “Kaiser Karl der Grosse.” 


9.4-inch, eighteen 6-inch Date, 1908, 


Tons, 11,500. 
Torpedo tubes, 4. 
Armored cruisers: 


Speed, 22.5-23.5 knots. Guns, eizht 2-inc 


Side armor, ()-inch—-5-i: 
“Scharnhorst”; “Gneisenau.” 





























Speed, 25.7-24 knots. 
Armored deck, 2 inch. 


Tone, 3.450. 


Protected cruisers: 


Guns, ten 4.1-inch. 


“Stettin”; “Stuttgart”; “Nurnberg.” 


Torpedo tubes. 2 Date, 1909-10. 


Tons. 4,350. 


Scout cruisers: “Augsburg”; “Kolberg”; 


Speed, 27 knots. Guns, twelve 4.1-inch. Torpedo tubes, 2 


Armored deck, 2 inch 
“Mainz”; “Koln.” 


Also “Breslau 


class, 27.5 knots, and “Karlsruhe” class, 28 knots. 























Date, 1903. Tens, 2,715 
Armored deck, 2-inch. 
Protected cruisers: 


* Ths Arcona”™ 


Speed, 21.5 knots. Gans, ten 4.1-inch. 











Torpedo tubes, 2. 


“Arcona”;* “Frauenlob”; “Undine.” 
is here seen passing through the famous Kiel Canal. 


Photos by A. Renard 


Date, 1909. Tons, 650. 


Speed, 32.5 knots. Guns, two 24-pounders. 
Torpedo tubes, 3. 


Group of destroyers maneuvering at full speed. 
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Germ4n Fleet 
: i. . 


e Adriatic. 








\ LTHOUGH the strategical situation of the present 
ve war, as affected by the geography of the countries 
concerned, is standing Germany in good stead, as we 


have shown in a previous chapter, it also hits her very 


hard in cutting off entirely from any close co-operation 
the efficient little fleet of Austria in the Adriatic. Im- 
mediately upon the declaration of war, the French fleet 
osed in on the Adriatic; and the probability is that 


the present time the Austrian fleet is at the northern 


end of that gulf, closely blockaded by a French fleet 
of great superior power If the Austrian fleet has 
retreated to Port Pok it is secure in a land-locked 
hark on either de of the entrance of which are 
heavy modern coast defenses Pola is a dock-yard with 
two fixed drydocks and a floating dock; and judging 


from the frequency with which this place has been men 
tioned in the war dispatches, it is not unlikely that the 
Austrian fleet 

The most valuable asset of the Austrian fleet is the 


s gathered there 


pre-dreadnoughts of the “Viribus Unitis” class, and the 
three semi-dreadnought of the “Franz Ferdinand” 


‘ ‘ six vessels being of thoroughly modern con- 
tructior the l armed and well-protected. 
Ihe Viril Unitis” was one of the first dread 


ughts to adopt the three-gun turret. It is significant 
f the great capacity for gun-mounting afforded by this 


triple arrangement, that, on the modest displacement 


of 20.000) ton the “Viribus Unitis” and her sisters 
mount no less than twelve 12-inch guns apiece. The 
four turrets are disposed on what has come to be 
known as the “Michigan” plan; there being two turrets 
forward, the guns of the after turret firing above the 


roof of the fore turret, and two turrets aft having a 


imilar arrangement for gun fire. The advantage of 
th irrangement is that every gun can be trained 
hrougl wide are of broadside fire, and that there is 


ible concentration of guns, dead ahead or dead 


tern of six 12-inch pieces The ships, despite their 
heavy battery, are well protected, carrying side armor 
of 11-inch thickness at the water-line, above which, 


between turrets 2 and 3, is side armor of 8 inches thick- 








Date, 1915-14. 


Tons, 20,000. 


Speed, 20.7 knots. Guns: 


twelve 12-inch, twelve 6-inch. Torpedo tubes, 4. Side armor, 


11-inch—-8-inch—6-inch 


Dreadnoughts: “Viribus Unitis”’; “Tegetthoff”; 
“Svent Istvan.” 





Date, 1910-11. Tons, 14,300. 
four 12-inch, eight 9.4-inch, twenty 4-inch., 


3. Side armor, *-inch 








Speed, 20.5 knots. Guns: 
Torpedo tubes, 


Semi-dreadnoughts: “Erzherzog Franz Ferdinand”; 
“Radetzky”; “Zrinyi.” 


ness, while above this, covering the 6-inch battery, is 


6 inches of armor. The speed is 20.7 knots, and each 


ship carries four torpedo tubes. 


Austria possesses three semi-dreadnoughts of 14,500 


tons, 20.5 knots speed, protected by side armor whose 


thickness from the water-line up is, respectively, 9 


inches, 6 inches, and 3 inches; and each of them car- 


ries three torpedo tubes. 

















Date, 1905-07. Tons, 10,500 

Topedo tubes, 2. Side armor, 84-inch. 

Pre-dreadnoughts: “Erzherzog Ferdinand Max”; 
“Erzherzog Freidrich.” 


Speed, 20-20.5 knots. Guns, four 9.4-inch, twelve 


7.5-inch, 


“Erzherzog Karl”; 


The battery is heavy, con- 


sisting of four 12-inch, and eight 94-inch guns all 
mounted in turrets. For torpedo defense, each ship 
carries twenty 4-inch 50-caliber guns. 

Of pre-dreadnoughts of battleship size, Austria pos 
sesses three of the “Ferdinand Max” type. These would 
have been more effective ships if the Austrians, Infla 
enced no doubt by German practice, had not mounted 
the 9.4-inch 40-caliber gun as their main armament. Of 
these the “Ferdinand Max” and class carry each four 
in two turrets, and there is a heavy broadside battery 
of twelve 7.6-inch guns. These vessels are of 10,500 
tons and 20.5 knots speed. The side armor is from 84 
to 6 inches. 

Important vessels for coast defense are the six ships 
of the “Hapsburg” and “Wien” classes, the “Hapsburg” 
of 8,340 tons and 19.5 knots speed, mounts three #4 
inch guns in turrets and twelve 6's in casemates. The 
armor is 8% inches. The “Hapsburg” class was com 
pleted in 1903-04. The “Wien” class carry four 9.4-inch 
and a battery of six 6-inch on a displacement of 5,600 
tons They were built in 1895 to 1896, and are pro 
tected by a 10%-inch belt of armor 

Austria possesses two modern armored cruisers 
“Sankt George,” 7,400 tons, 22 knots, mounting two 
9.4’s and five 7.6’s; and “Kaiser Karl VI," 620) tons 
and 20 knots, carrying two 9.4’s and eight 6's. Smatjiler 
and older vessels are the “Kaiserin Theresia” and the 
“Kaiserin Elizabeth,” of 5,200 and 4,000 tons displace 
ment, and 17% and 19 knots speed, respectively The 
“Theresia” carries two 7.6-inch and eight 6G-inch gun 
and the “Elizabeth” six 6-inch guns 

Of the protective cruisers the most valuable are the 
four fast scouts, “Saida,” “Helgoland,” Novara,” and 
“Admiral Spaun.” They are of 3,500 tons and 27 knots 
speed, and mount a battery of 4.1-inch guns 

Next to her dreadnoughts and semi-dreadnoughts, the 
most valuable vessels of the Austrian fleet are her 1S 
destroyers, 39 torpedo boats, and 6 submarines rhe 
destroyers are from 400 to S00 tons and from 2S to 42 
knots speed, and the torpedo boats run in displacement 
from 110 to 250 tens and in speed from 26 to 38 knots 




















Date, 1903-04. Tons, 8,240. Speed,19.5 knots, Guns, three 9.4-inch, twelve G-inch 


Torpedo tubes, 2 


Side armor, *% -inch—5-inech 


Pre-dreadnoughts: “Hapsburg”’; “Arpad”; “Babenberg.” 


Photos by F. W. Sehrinner, 
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Of General Tuterest, 

PROCESS FOR PRODUCING MOLDS FOR 
CASTIN® rEREBOTYPE PLATES.—-C. W 
Li Ihe wi ! Hot g ta 
or t yuid t 
eba t | r x t t rn 
ing op if t d 
bas ni pect YY t rs a l ting d 
vice t y t r ir ! any 
euital nsist, for ex 
ample, of ply nta ng e hot agent and 
brought I t wit? the mold 

CIGARETTE BOX \. MENDELSON and 8 
J. Goupue 482 Marcy A Brooklyn. N. ¥ 
In this insta the ir ntion has reference to 
improvements | cigarett boxes or boxes for 
dispensing igarettes or similar articles, in 
which it 1 ‘ ntial that such art es be 
spaced apart to be readily grasped and with 
drawt wit nience and without being 
utilated 

SANITARY DI rAi. IMPRESSION TRAY 





qG. i (janis Address the I Lb. Caulk Co., 
Milford, Db i ntor provides a device 
having } il a hand therefor 
wit I I t 1 y 8 
body porti to t i also 
a dental t hand f being sé red 
to tray diff wit tr tat 
ing al I t t rt ! itself 
VAPOR Cf 1 Kl ( M. Hu ' 1540 
W. 62nd & I I t pr 
id | 1 arranged t 
cat t t t! rrent 
or i t t flow « » cooling 
siquilad 
vide 
iti : t ‘ 
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River, I ( I id 
peri , 5 ! t t 1 
A SkKYyiixz ted t i pl 
ing lar t I I l s 
tained ] it t turret ha 
ing therein a { f ting turna re 














PERISCOPE 


the periscope said 

turret for ne tilator, and also having a 

" ut ti t t f forming the skylight 
and a projectir p adapted to engage the 
turret above said ps and coacting with the 
mirror 

ANTI-RATTLER AND SASH ADJUSTER 
FOR WINDOWS H. W ILLENBERGER, care 
fA. D. Danziger, 204 Carondolet St New Or 
leoai La ! ' ’ here is to provide a 
devik whiel p ‘ the capabilities 
of operating to | ! ish in an adjusted po- | 
sition w I or wered, in addition to 
preventi from rattling and caus 
ing tt . t t tightly in the guideways of 
the ' i t manner as to exclude 
draft d i id the effects of inclement 
weather 

Mieating and Lighting. 

GIL. BURNER \ D. MARCOTTE ire of 
I i r Ma Shop, Kuni 
La in ft nt ntion tl t 
provisi t proved device r 
crud t ra »> as to effect it on 
plete ’ t rithout produ.tion of oot or 
smoke ‘ frequently neident to the 
buraing of o f this characte: 
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Household Utilities, 


COLANDER sn I E CREVECOEUR, 277 
W. I St ‘ ton, Ca rhis invention relates 
t linar t nd particularly to what 
ire k nder ind the object is t« 
pre I V | ned t move 
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J 
IMPROVED COLANDER 
fruit or other iterial transversely of a per 
forated straining through which it is 
gradually forced » as to re easily and uni 
formly distribute t straining 
Machines and Mechanical Devices, 
GRAVEL MACHINE H. T. Sykes, New 
London, M lhis machine removes sand or 
gravel from a pit or holder and deposits it on 
board irs or other receptacles, and is so ar 
ranged that the device will load and unload 
itself ind w rei n d ping door is pro 
led rranged that it w aut atically 
) Ww th achir react the dumping 
positior ind automatically close as th ma 
returns to loading position 
VALVI N BR CREIGHTON Chicago St 
Elmhurst, L. I., N. ¥ rhis invention provides 
1 va for use i pipe lines conveying gas 
iquids r other fluids from pla to pla and 
irranged to normally hold the valve in open 
posit for passage of the fluid and to allow 
releasing tt valve from a distant point 
wi r it is des d to close the valve, and 
t P t the t to lose automatically in 
st ft and to hold it locked in closed 
AU TOMATI MULTIPLE-CHUCK DRILL 
PRESS Joseru N. I 101 West 117th 
St New Y N. ¥ The primary object of 
t provide an automati mul 
e I 
ia | 
H 
> 
—| r 
Ah b» 
we nes 
Ww 
a 
ee 
—— — ; 
( 
an 
al 
Cc 
AUTOMATIC MULTIPLE-CHUCK DRILL-PRESB. 
tiple-chuck drill-pre in which either of the} 
hucks or tool-holding devices may be ght | 
into successive coupling position to be rotated | 
r perated t ingle working spindle, the 
mprovement ing designed to be applied to} 
rchine whi are now generally constructed, 
to ma ine | ing a pecially mounted 


Prime Movers and Their Accessories, 

ENGINE CYLINDER \ W. GUSTAFSON, 
115 Harrison Ave., Jersey City, N. J The ob 
jects in this case are: to prevent loss of heat 
in ft xp medium employed by the en 


xine to aut itically create and maintain a 








IMPROVED ENGINE CYLINDER 


ket of rarefied air surrounding the chambers 
onta ng the expansive medium; and to sim 
plify t construction whereby these objects 


are obtained 





| edge positions, 


Railways and Their Accessories, 
TRIPLE VALVE Hi. O. Martin, Box 273 
Clovis, New Mex This invention relates to 
fluid pressure brakes of the Westinghouse or 
similar typé and its object is to provide a 
valve arranged to utilize an equalizing pres 


BA nsiliny Puceme 














rRIPLE VALVE FOR AIR BRAKES 

ir ind the bined force of the train line 
and brake cylinder pressure for properly con 
trolling the triple valve and preventing un 
ven pressures in the brake cylinder and to 
prevent undesired quick action application 
NUT LOCK.—J. G. Scuneier, York, Pa. 
This nut lock is particularly adapted for use 
in securing fish plates to railway rails, but, 
of course, is capable of general application. 
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IMPROVED NUT Lo 

The jam of locking nut has a body formed of 

soft elastic material such as cork, and an 
ir ing sing of thin sheet metal, both of 
which are compressed into conical form en 
gaging the thread the bolt to which the 
main nut is applied 

Pertaining to Vehicles, 
BICYCLE CRANK HANGER.—G. W. Mclt 
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struction except to cut off 
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brackets 
certa 
according to 
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invention is 
will 
wheels 


rRACTION 
of the Herr Engine Co., 
The object of th 
the tractor that the 
the 
operation 
construction that is 
gards accommodating itself to 
the ground 


power 
evenly to driving 
plicity of will be ot 


strong, yet 





Designs. 
DESIGN FOR A POT 
LIFTER K PROCHASKA Vi 
Hungary, care of Berthold I 
Broadway, New York, N. Y. Vi 


sign showing it in 


perspecti 
present an 


strength, utility, 


DESIGN FOR A FRUIT ANI 


devices 


applied t« 


article 
and ornamental 


Rutherford, N. J 


r adapted espe 
it may be used 
The 


» Various 


hanger 
sizes 

recon 

parts 


without 


in of the 


required length. 


MORTON 
tsmouth, Ohio 


construct 


care 


to so 
be distributed 
and that si 
ijtained 
flexible, as re 
inequalities of 


with a 
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zehner, 25 W 
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) VEGETABLE] 


KNIFE H. Boswortu, care of W. G. Bos 
worth, 192 Broadway, New York, N. Y. This 
ornamental design for a knife in side view 
shows a flat, thin blade, one third of its length 





considerably narrowed in its height, and the 
edge view showing a straight blade turned up 
at its end The handle is of graceful form 

Note.—Copies of any of these patents will 
be furnished by the ScrenTIFIC AMERICAN for 
ten cents each. Please state the name of the 
patentee, title of the invention, and date of 
this paper 

We wish to call attention to the fact that 
we are in a position to render competent ser 


vices in every branch of patent 


work Our staff is composed 
electrical and chemical exper 
trained to prepare and prosec 


applications, irrespective of the 
of the subject matter involved, 
cialized, technical, or scientific 
quired therefor. 


We also have associates t 
world, who assist 
and trade-mark applications file 


tries foreign to the United Stat 


or trade-mark 
of mechanical, 
ts, thoroughly 
ute all patent 
complex nature 
or of the 
knowledge re 


spe 


hroughout the 


in the prosecution of patent 


-d in all coun- 


es. 


Monn & Co., 
Patent Solicitors, 
361 Broadway, 
New York, N. Y. 


Branch Office: 
625 F Street, N. W., 
Washington, D. C. 
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Trave Marks 
DESIGNS 
CopyvricHTs &c. 






INVENTORS are communicate with 
Munn & Co., 361 Broadway, New York, or 
625 F Street, Washington, D. C., in regard to 
securing valid patent f their Inventions, 
Trade-Marks and Copyrights registered. Design 
Patents and Foreign Patents se 


invited to 
rotection § 


A Free Opinion as 


of an inventic “ be readily given to 
rere 


the probable patentability 


any inventor 
ng us wit model or sketch a a brief de 
juestior Al! communications 
Our Hand-Book on Patents 
it free on request 


the Oldest agency for se 


shed over 


a 
script of the de cir 
are strict c f a 

will be se 


lent 


Ours is g patents; 


was esta sixty-five years age 


All patents secared through us are described without 


cost to patentee in the Scientific American. 


MUNN & CO., 361 Broadway, New York 


Branch Office 625 F St.. Washington. D.C. 














Classified Advertisements 


Advertising in this column fs 75 cents a line. No 
less than four nor more than 12lines accepted. Count 
seven words to the line. All orders must be accom- 
panied by a remittance. 





AGENTS WANTED 


Profit, Free 
for store 


AGENTS. 500% 
Silver Sign Letters 


Gold 
office 


and 
win- 


Sample 
fronts and 


dows Any one can put on Big demand every- 
where. Write today for liberal offer to agents 
Metallic Letter Co., 438 N. Clark St., Chicago, U.S.A 


BUSINESS OPPORTUNITIES 


>START an original mail-order business. Honest, 
independent Small Capital New Methods. Sole 


Rights Big Money R. Clement Moore, Business 
Specialist, New Egypt, N. J 
SIDE LINE SALESMEN, ATTENTION! This 


year's proposition the best yet. Get in touch with us 
for premium proposition We guarantee our goods 
to sell, or take back unsold goods. . Canfield Mfg. 
Co,. 208 Siegel Street, Chicago, Il), 


INSTRUCTION 


LEARN TO WRITE ADVERTISEMENTS.— 
Earn $25 to $100 weekly We can positively show 
you by mail how to increase your salary Prospec- 
tus free. Page-Davis Co., Dept. 89. Chicago, Il. 


PATENTS FOR SALE 


THE LATEST IMPROVED collapsible fruit and 
vegetable crate, and for shipping boxes, feed boxes 
and egg cases. which insures great demand, write 
». L. Perdue, Thurman, O 








OLD COINS WANTED 


$4.25 each paid for U.S. Eagle Cents dated 1856 
ceep all money dated before 1895, send 10c at once for 
New Ills'd Coin Value Book. 4x7. It may mean a for- 
tune. Clark & Co.,Coin Dealers, Box 155, LeRoy, N.Y 





INQUIRY COLUMN 





READ THIS COLUMN CAREFULLY. 
will find inquiries for certain classes of articles 
numbered in consecutive order. If you manufac- 
ture these goods write us at once and we will send 
you the name and address of the party desiring 
the information. There is no charge for this ser- 


You 


vice. In every case it is necessary to give the number 
of the inquiry. Where manufacturers do not re- 
spond promptly the inquiry may be repeated. 


Monn & Co.. Ine. 


Inquiry No. 9378. Wanted the name and address 
of a manufacturer of smooth metal mirror frames, 
such as are sold in 5 and 10 cent stores, with a mir- 
ror and a cardboard back 

Inquiry No. 9379 Wanted meteorites 
tion desired concerning available specimens 

Inquiry No. 9380 Wanted the name and address 
of a manufacturer of burners and handles for gas- 
heated sad iron. 

Inquiry No. 9381 Wanted the name and address 
of manufacturers of vacuum adhesive hangers or 
other appliances for hanging cards, frames, charts, 
etc., to walls of buildings 

Inquiry No. 9382. Wanted the name and address 
of a manufacturer who can make a small or large 
quantity of sugar bowls with trade marks incorpo- 
rated therein 

Inquiry No. 9383 


informa- 


Waated the name and address 
of a manufacturer who can make clock movements 
suitable for fly trap They must be furnished at 
low cost and must operate a belt for a period of 
from two to four hours, or more 

Inquiry No. 9384 Wanted the name and address 
of a Company that can manufacture a combined 
toothpick and toothbrush made of special wood. 

Inquiry No. 9385. Wanted the names and ad- 
dresses of manufacturers of machines used for per- 
forating music rolls for automatic pianos 

Inquiry No. 9386. Wanted a device to 
eavesdropping on party telephone line. 

Inquiry No. 9387. Wanted the name and address 
of manufacturer of composition roofing for tops of 
freight cars that will stand reasonable wear and 
tear, and for extreme wet weather and hot tropical 
climate. 

Inquiry No. 9388. Wanted the name and addres- 
ses of manufacturers of a fiber board, which is abso- 
lutely smooth on both sides, not subject to warping 
and free from any imperfections such as ridges or 
small irregularities Board should come to about 
5 ft. wide by 5% ft. long, and run from \% to \ of 
must be reasonably eco- 

ly 


prevent 


an inch in thickness, and 
nomical. A board of hard rubber would be exactly 
what was required, only the expense is too prohibi- 
tive to make its use practical. 

Inquiry No. 9389. Wanted the name and address 
of manufacturers of valves, cylinders, recordin 
gages, filling and waighing stands and all materia 
and appliances which enter into the manufacture, 
transportation and sale of compressed gases 

Inquiry No. 9390. A syndicate of gentlemen de- 
sire to get in touch with an inventor or manufac 
turer of some small patented article with a view of 
placing the same on the market. Large capital and 
expert sales force if the invention or article stands 
examination. Automobile specialties preferred. 

Inquiry No. 9391. Wanted the name and address 
of makers of plants for the utilization of by-products 
from sawdust, also waste wood. 
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MOTOR DRIVEN GRINDERS 


SCIENTIFIC AMERICAN 


Westinghouse Electric 


Motor Drive Gives Your Plant the Elasticity 
to Meet Every Manufacturing Condition 


OW that the world is look- 

ing to American manufac- 
turers to supply its needs in 
many varieties of finished goods 
—the manufacturer who has the 
modern factory and equipment 
will be in position to grasp his 
opportunity. 


With old fashioned machinery 
for operating his plant, the man- 
ufacturer, already running up to 
capacity, with a similar chance 
and the ambition to improve it 
would have to build a complete 
new plant. 


The manufacturer whose plant 
is equipped with Westinghouse 
Motor drive has merely to add 
new machines and new motors 
as the business grows. 


There is no questioning the economy of 
the Westinghouse method. Westinghouse 
motors are designed to give the most effi- 
cient service for the machine or group of 
machines on which they are to be used. 
They consume power in exact proportion 
to the work they are called upon to do. 


They are built for long life. At the rate 
the manufacturer usually writes off his 
machinery for depreciation, the Westing- 
house Motor is paid for long before there 
is a suspicion of actual depreciation in its 
work or ability to work. 


There is service value as well as physi- 
cal value in Westinghouse Motors. When 
you purchase equipment upon which is 
the Westinghouse name, you also get the 
full benefit of the Westinghouse organiza- 
tion’s long experience. In other words, you 
automatically bring into your own busi- 
ness one of the most famous of the world’s 
engineering bodies. 

Before you even start to plan, talk toa 
Westinghouse Electric man. 


Address Department B-J. 


Westinghouse Electric & Manufacturing Co. 


- 


Sales Offices in 45 American Cities 


East Pittsburgh, Penna. 


Representatives all over the World 
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w to reduce 


arvia, - 


Preserves Roads 
Prevents Dust - 





larvia Road, 
Middletown, R. 1. 


your road taxes— 


Tt 1E. modern way to build 
macadam roads is to bond 
them with Tarvia, a dense, 
viscid, coal tar binder. It adds 
a little to the first cost of the 
road, but it saves a lot in the 
annual maintenance charges. 

A Tarvia-bonded will 
keep its contour for many years. 
It will shed water. Automobile 
trafhe does not tear it to pieces 
tt produce s little or no dust lt 


road 


does not ravel on grades, for the 
waterproof character of Tarvia 


prevents such damage. 


After a hard winter the snow melts 
from the tarviated road and reveals 
the surface in good condition. 


T'arvia has won its way among up- 
to-date engineers simply on the 
basis of the money which it saves. 
Town after town has learned that 
it can reduce the cost of its high- 
ways by the steady extension of 
Tarvia treatment. 


The art of road building has now 
reached a point where the dusty 
road is in itself proof that the road 
is wasting the taxpayers. money, 
because it cannot withstand mod- 
ern trafh« 


Booklets on request. 


BARRETI 


MANUFACTURING COMPANY os 


New York Chica Philadelphia Boston St. Lous Cleveland inecinnaty “ 
Pusburgh Burmingham Kansas City Minneapolis Seattle <a 
THE PATERSON MFG. CO., Limited Montreal Toronto Winnipeg Vancouver 


t. John, N. B 


Halifax, N.S. 


Sydney, N.5 
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FURRING 


all types 


Valuable 
useful suggest 


Reinforcement 





EVERYWHERE 


In any type of structure HY-RIB 
assures permanent 
struction, quickly erec ted at low 
HY-RIB eliminates forms, 
studs and channels in all concrete 
work, saving labor and expense. 
In this simple construction merely 
set up the HY-RIB sheets and ap- 
sly the concrete or plaster. 
IB also cuts down weight and 
saves valuable floor space. 
Used with equal success in structures of 
factories, warehouses, ofhces, 
stores, he tels, pubhe buildings, renden ces, 
garages, silos, culverts, etc. 
HY-RIB Hand Book, fu 
TRUSSED CONCRETE STEEL CO. 
Dept. H-2. ’ 


Building 
Products 


concrete con- 


SIDINGS 








DUTSIDE}= 








HY- WALLS 


Write today 


Youngstown, 0. 
Armor Plates 
Waterproefing 
Specialties 
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Receives business from 
every State—direct 


HERE are 260 legal 

reserve life-insurance 
companies in the coun- 
fry, all operating through 
agents, yet only 33 of 
these companies do busi- 
ness in the State of New 


York. 


Similarly, of the larg- 
est four New York com- 
panies—* the giants,” 
called—not one does 
business in Texas; two 
of them do not enter 
Wisconsin, and the 
fourth does no business 
in ten States. 


SO- 


The States will not let 
agents solicit 
unless their companies 
take out licenses, pay so- 
called ‘‘oceupation’’ 
taxes, and submit to 
other State exactions, 
which 
can not, or will not, do. 


business 


some companies 





STRONG 
POSTAL POINTS 


09 /nterstate Insurance 
Solved by 





re Pa} Rae Fi 


TINSURANCE| © 
PROTECTION 








HEALT 
CONSERVATION 
_taemanicrcarpenencametns 
The Postal Life, a New 
York company, comply- 
ing with all the strict re- 
quirements of that State, 
is the only insurance in- 
stitution that receives 
business from every 
State in the Union, thus 
enabling everyone to ar- 
range insurance direct. 


The POSTAL is, in 
quite a true sense, an 
interstate institution, 
and it can transact an 
interstate business, be- 
cause it is a non-agency 
company; it employs no 
agents and does not send 
them into the various 
States. 


It is therefore exempt 
from the various expen- 
sive requirements appli- 
cable to companies em- 
ploying agents and 
agencies. Postal policy 
holders get the benefit. 


=“ = 


stal Life 
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Pays claims in every 
State— promptly 


THE one who wants in- 
surance in the Postal 
Life writes, as a citizen 
of the United States, 
direct to the Company’s 
New York headquarters 
in its Home Office 
Building shown above 
its only place of busi- 
ness. The Postal an- 
swers by mail, employ- 
ing the usual Govern- 
ment facilities, and it is 


thus subject to the 
United States Postal 
authorities—also to the 


Federal Courts. 


Uncle Sam brings 
letters from applicants, 
wherever they live, and 
takes the Company’s 
answers wherever they 
are directed. 


Insurance is thus ar- 
ranged and policy-claims 
are paid by check mailed 
direct to the beneficiary 
—and promptly. 





Net Cost Low In the 


POSTAL 


Decause 


| | First: Old-line legal- 
reserve insu 
not fraternal or 
assessment 


rance— 


Second: Standard 
policy reserves now 
more than $9,000,000 


See How Easy It Is 


In writing simply say: Mail me insur- 
ance particulars for my age as per the 
Scientific American for September 5th 


In your letter be sure to give 


ist. Commission 
Dividends corre- 
sponding to agent's 
commissions, less the 
moderate advertising 
charge, go to Postal 
Policyholders the first 



















Insurance in force, 
more than $45,000 1 
000 - 
Third: Standard 


policy prorisions, ap- 








States postal authori- 


ties 


Fifth: Hiigh medical 
standards in the selec 
tion of risks 


Sixth: Policyholders 
Health Bureau ar- 
ranges one free medi- 
cal examination each 
year, if desired. 




















Your Full Name. 
2. Your Occupation. 


ywroved by the State { 
nsurance Depart- 3. The Exact Date of 1 % | 
ment . ——— | 

i] 
Fourth: Operates your Birth. 2 O } 
under strict State re- 
quirements and_ sub- No agent will be sent to visit you guaranteed divi i 
ject to the United the Postal Life dispenses with agents dends, go to Policy- h 


you get the benefits of the agent's com- 
mission because you deal direct 


RetalLife Ghsurance (Smpany 


Wm. R. Malone, President 


New York 


35 Nassau Street 


year } 
2d. Renewal-Com-/| | 
mission Dividends| | 
and Office expense| | 
Savings, covered by | 
the } 





quent years. 


3d. Beginning at the 
close of the second 
year, Contingent 
Policy Dividends, 
based on the com- 
pany’s earnings, still 
further reduce the 
cost each year after 
the first 


holders in subse- | 


























WE TEACH Retail Advertising, Window 
Trimming, Show Card Writing, Salesmanship 

In order to acquaint you with our school and methods of u 

ton, we will mail you /ree our new fifty cent book, entitied 


TEN DISPLAY MANAGERS TELL 








With this free book we wil! also 
over one hundred fifty business ks, espectally suitable for 
the retail store’s library A postal request will bring both. 


nelude our complete list of 

















| HONOLULU—SAMOA—SOUTH SEAS 
| The comfortable and pleasant route across the | 
| Pacific, winter or summer, is via 
| SHORT LINE 
| sailing from San Francisco every two weeks for 
| Honolulu and every 28 days for Sydney. 


| OCEANIC S, S. CO., 673 Market St., SAN FRANCISCO 


Economist Training School 231-243 W. 39th St., New York City 














This is a bonded heavy side cutting 

ier, with each tool is packed an insur- 
ance Bond covering two years of service 
{ The head is highly polished and the 
handles are dentyne milled, assuring a 

rfect grip. The handles are of the 
Betest scientific design that fit the hand 
without tiring. 






You need this tool in your tool chest. Get 
it from your dealer or send $1 r one sample 
only of No. 1650 8-inch. We will present you 


with a genaine leather scabbard 
Send for Booklet of 3000 Red Devils, 
SMITH & HEMENWAY €0., Ine. 
155 Chambers Street, New York, N. ¥- 








ELECTRIC LIGHTING FOR AMATEURS 
How a small and simple experimental installation can 
be set up at home. Scientific American Supplement 
1551. Price 10 cents. For sale by Munn & Co., 
Inc., and all newsdealers. 





SYDNEY, AUSTRALIA 


THE SYDNEY 
(19 days to Sydney). Splendid 
10,000 ton American steamers (Lloyds 100 Al) 


$110 HONOLULU } Ss | SYDNEY $300 


Honolulu is the most attractive spot on entire 
world tour. Swimming, surf boating, etc., at 
Waikiki Beach “beats them all.” The world’s 
greatest living volcano, Kilauea, can be reached 
by side trip. 

SPECIAL TOUR SOUTH SEAS, $325—Honolulu, 
Samoa, Australia, New Zealand, Raratonga, Tahiti, ete 
Various other tours, including Java, China, 
Japan, and Round the World. 

Send for folder. 





EPICYCLIC TRAINS, which play an important 
part in toothed gearing, are ably described in Scientific 
American Supplement 1524. Price 10 cents. For 
sale by Munn & Co., Inc., and all newsdealers. 





Holds Stucco, Plaster or Cement so it 
can’t crack, crumble or loosen. Saves 
14 to \4cost. Better and cheaper than 
any other material. Makes construction 
permanent. Has withstood severest 
tests of building experts for years. 


Let us prove it! Write for free sample, and booklet 
**Durabie Homes by the Bishopric System.’’ 


THE MASTIC WALL BOARD AND ROOFING CO. 
No. 600 Este Avenue CINCINNATI, OHIO 
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This Year 





Our Level=Besf Six 


This new HUDSON Six:40, despite its price, marks our level 
best. Our 48 engineers, headed by Howard E. Coffin, have 


devoted four years to the car. 


In reply to all conflicting claims 


—defending higher prices—that’s the most that we can say. 


This car is the climax of HUD- 
SON ambitions. We may do better 


some time, but we can’t today. 


There is hardly a part or detail 
which we find a wish to better. In 
fine engineering, in beauty and com- 
fort, in lightness and economy, this car 
comes near the apex, we believe. 


We say this after thousands have 
been tested on the road. After 12 
months’ experience with our last year's 
Six-40. After noting all the new-year 
models which our rivals have brought 
out. And we believe that most men 
will agree with us. 


Its 48 Designers 


There are 48 men—there have been 
for years—on the HUDSON corps of 
engineers. And Howard E. Coffin 
heads them. 


It has never been claimed, so far as 
we know, that there is an abler corps 
in the country. And certainly there isn't. 


In HUDSON models 


—constantly progressing 
—these men have fought 
over-tax. They have 
warred with all excesses 
—in weight and price, 
in upkeep and operative 
cost. 

And this HUDSON 
Six-40 for 1915 marks 
the final result of their 
efforts. 


Do Opinions 
Differ ? 


There are arguments, 


HUDSON advances have always 
been combated. But the records show 
that the general trend has followed 
where we led. 


Sixes are almost universal now in 
the upper grade of cars. Lightness is 
now demanded. Economy has been 
studied. Prices have come down. 
And HUDSON innovations in 
beauty and equipment are being fast 


adopted. 
The HUDSON Six-40 this year 


differs from its leading rivals merely in 
degree of progress. It simply leads 
the common trend. 


Where Hudson Leads 
The HUDSON Six-40 leads in 


lightness among cars of this capacity. 
it reduces old-time averages about 


1,000 pounds. 


This lightness, plus a new-type 
motor, gives it class-lead in low oper- 
ative cost. 


HUDSON Six-40 
$1,550 f. 0. b. Detroit 


It leads in beauty. In numerous ways 
it leads all in new styles of equipment. 


In the quality field it holds the low- 
priced record, for cars that compare 
in size, class and capacity. Since last 


year our trebled output has reduced 
the price $200. 


And, in designing, skill—not luck— 
has given this car amazingly perfect 
balance. 


You'll Approve It 


The more exacting you are, the 
better you'll approve this car. It will 
meet your conceptions in the things 
you want. In big ways and little 
ways it will show you to-day’s best 
standards. We spent all last year on 
details and refinements. 


Go see it, and bear this in mind: 
We build a larger car for the men who 
want it. But we could not, with our 
present knowledge, build a better car. 


Hudson dealers are everywhere. 
New catalog on request. 









FO.B.Detroit 

















of course, which combat 
ours. Each maker de- 
fends his own. But we 
doubt if well-informed 
men seriously differ about 
this car. 











A perfect streamline body. 

Seats and room for seven. 

Disappearing tonneau seats. 

Invisible hinges. 

Hand-buffed leather upholstery. 

Wide, high seats. 

Gasoline tank in dash. Tires 
carried ahead of front door. 


“One-Man ” top with quick-ad- 
justing curtains attached. 

Dimming searchlights. 

Locked ignition and lights. 

Simplified starting, lighting and 
ignition system. 

Wires in metal conduits. 

New-form speedometer drive. 


| HUDSON MOTOR CAR COMPANY, 8186 Jefferson Ave., Detroit, Mich. 





New-method carburetion. 
Automatic spark advance. 
Horn button in wheel. 
Trunk rack on back. 
Phaeton seats up to seven. 
Also an ideal Roadster. 
Also a beautiful Coupe. 
Also a Limousine. 
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| HOw TO BUILD A 5 H. P. GAS ENGINE AT HOME 


In ‘Scientific . 1641 and 1642, E. F 


a Giittrchitias 


Extra Experience 
ixtra Vatue 
Extra Security 
Extra Organization 


MUNN & COMPANY, Inc. 


American Supplements 
five horse power yas engine can be built at home. 
dimensions of each part. Price by mail for the two Supplements, 


SCIENTIFIC AMERICAN 


The Extra 


_— the crucible go the ideas 
of many men—of many firms 
many great manufacturing 
centers—-many countries. 
They melt and blend, and from 
their fusion comes a motor free 
of the dross of inexperience, 
of guess-work, of freakishness, 
comes a fusion, clean, refined 
a Continental Motor. 


[(ontinental 
Motors 


Over one hundred firms— American 
and European—use the Continental 
Motor in some of its several models. 
Weigh the importance, the significance, 
of their combined O Kay! Judge the 
soundness of design that passes more 
than a hundred censorships; of the 
sureness of construction that five-score 
companies link their reputations with ! 

All the ideas of these skilled manufacturers 
are gathered. All that the leading engineers of 
two continents devise. Into the melting pot 
they go—ideas American, English, French, 
Italian, German— ideas of firms large and small, 
Continental ideas—all ! 





And from it comes a Continental Motor. 

No motor ever designed has had so broad a 
foundation in experience. Has had so many 
years of success behind it. Has drawn so to 
itself the finest flower of the automobile indus- 
try since its very beginning. 

This is the extra guarantee of experience that is back 


of every Continental Motor. Demand it in the car or 
truck you buy 


Continental Motor Mfg. Co. 
DETROIT, MICH. 
Largest exclusive motop bujiders in the world 
Factories: Detroit—Muskegon, Michigan 





—— {consider they should be. 











Publishers 


; Labs describes simply and thoroughly how a 
Complete working drawings are publisived, with exact 
20c. Order from your newsdealer or from 

361 BROADWAY, NEW YORK 











Feeding the Man on the Firing 
Line 
(Concluded from page 165.) 

2. By utilizing the resources of the 
country. 

It is generally necessary to utilize to 
the fullest extent the food, especially the 
forage, available in the theater of opera- 
ltions. In former times the invader pos 
sessed the right of booty and pillage, the 
|resort to which was most unfortunate for 
the army, as it embittered the population 
and compromised the safety of the troops 
in an enemy's country, and in the event 
}of any real or imagined injury being done 
| them, it gave rise to redress and reprisals. 
'It furthermore caused the interruption of 
fall commercial transactions, and = stores 
|} were not offered for sale, as private indi- 
|viduals were compelled to submit their 


jsupplies to the rapacity of the enemy. 
| These evils were in a measure remedied 
by not taking directly from private indi 
| viduals, but by making upon the civil offi 
leials certain demands called requisitions, 
lfor a specified quantity of supplies neces 
|sary for the troops. The local authorities 
}ecould apportion the demand among the in 
|habitants, according to the known means 
of each, or could procure the stores by 
purchase. The former practice of spolia 
tion thus assumed the milder form of a 
war tax, regularly ordered and collected. 
This eventually led to the practice of giv- 
ing receipts for the stores delivered, and 
the indemnity for the same was the coal 
innovation. All these modifications were, 
of course, only introduced after a great 
interval of time. | 
Requisitions have been defined as - | 
mands for necessary supplies and serv hao 
made on the inhabitants of certain dis- | 
tricts or localities, through their civil au | 
thorities, to satisfy the requirements of an 
army. They are accompanied by force, | 
if it is necessary to resort to such extreme 
measures, to exact the fulfillment of the 
demands. 
During the 
1870-1871, the Germans obtained by requi- 
sitions in France one third of the food 
supplies and forage required for their 


Franco-Prussian war of 


large armies, and the receipts given for 
these supplies stated that they would be 
paid for by the vanquished 

Billeting or Quartering. 
food are, as a rule, to be found for several 


Supplies of 


days in every town or village, and each 
householder usually has a sufficient quan- 
tity to provide his family for a few days, 





consequently, at least the same number 
of soldiers as there are individuals in the 


household can obtain subsistence there for 
a day or two. This method is the one 
which distributes more uniformly, if not 
in the best way, the burden of the sub 


sistence among all the inhabitants, and 
makes it possible to subsist the greatest 


number of men in a given section of a 
country. 

An exception should always be made in 
favor of the poorer classes, who at the 
best of times, are barely able to provide 
fer their own families. 

The following exceptions are usually 
made: | 

First. Any householder who has enter- 
tained a wounded man in his house is | 
“exempted from the quartering of sol- 
diers.” (Article V, Geneva Convention of | 
1864, acceded to by United States, March | 
Ist, 1882.) 

Second. 
tals, asylums for aged and infirm, relig- 
ious communities of women, unprotected 


Charitable institutions, hospi- 


women, and educational institutions for 





girls should not have troops billeted upon 
| them. 
The advantage of this system is that the 


| men at the end of a day’s march find their 
|meal ready cooked and prepared. The dis 
advantages are that it causes very great 
dispersion and separation of the different 
units. In addition, this method may lead 
to oppression on the part of the troops. if 
they are not treated as liberaily as they 
The dispersion 
> | of the troops prevents the officers enforc- 
| ine strict compliance with orders and is 
| subversive of discipline. 

A supply of uniform clothing must be 
provided from the home country, and a 
sufficient reserve available at all times to 
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Would You Spend One or Two 
Years—and a Lot of Money— 
Testing Samples that Couldn’t 


be Duplicated in Quantities 
When the Test was Finished ? 


The test wouldn’t do you much good, 
would it ? 





NON-GRAN is the finest of all bear- 
ing bronzes for the resistance of 
frictional pull and wear. And NON- 
GRAN, physically as well as chemi- 
cally, is uniform year after year. 

If you can’t visit our works, write 
us and ask us to explain how we 
insure this positive, year in and year 


out, uniformity of NON-GRAN. 
NON-GRAN is the bearing bronze 


used in the manufacture of the 


“PACKARD” “LOCOMOBILE”’ 
““SIMPLEX”’ “‘MARMON”’ 
““STEVENS-DURYEA”’ ““SAURER” 


and the score of other cars that stand 
up uniformly. 


NON-GRAN is the bearing bronze you can 
count on to back up, and make good, the 
design and workmanship on your machines. 
Mail us blue prints of your bushings and get 
the unbiased counsel of our Engineering 
Department. This service is gratis to any 
manufacturer of machinery. 


AMERICAN BRONZE COMPANY 


940-980 CARTON BOULEVARD 
BERWYN, PENNSYLVANIA 
































It’s a safe bet you will never need to 


Stop Your Car on 
the Brink of Niagara 


B” T you can save yourself in many a 
tight place that would otherwise spell 
S- M-A-S-H—U-P and, perhaps, Death— 


if you have your brakes lined with 


errrnoe 


HYDRAULIC COMPRESS 
Brake Lining -100% 


When you set your brakes lined with 
Thermoid they take hold noiselessly — 
they grip— you STOP! 

That’s because Thermoid is brake lin- 
ing from top to bottom — just as full of 
friction or gripping power in the center 
as on the outside—with 50% more mate- 
rial zw it and 60° more labor on it than 
any ordinary lining. 

Thermoid won’t burn up on a long, 
steep, down-hil] run. Oil, gasoline, water, 
heat, dirt, won’t affect it and it will out- 
wear any other brake lining, bar none. 


Our Guarantee 


Thermoid will make 


good— or WE will. 





Specfy it on your 1915 car —order your re- 
pair man to put it on your car in service now. 


Thermoid Rubber Company 
Trenton, New Jersey, U.S.A. 
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1915 Chalmers Cars 


“Sixes” Exclusih\velyg aim 4 
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“LIGHT SIX” 5-PASSENGER—$1850 


New body styles, refinements of detail, continued use of the 
well-tried Chalmers Chassis, and a slight increase in price. 
These are the striking features of the Chalmers line for 1915 


The Chalmers “‘ Light 
Six’’ is now offered in 
both five- and six-passenger 
types with new bodies of 
latest style and design—in 
every way a distinguished 
car. The five-passenger 
model is a big, roomy car 
in comparison with high- 
powered ‘“*Sixes,’’ but not 
skimped in design. 

The six-passenger model 
—at $1900—is a car of ex- 
ceptional grace and roomi- 
ness, with an entirely new, 
luxurious and distinctive 
body. The tonneau is fit- 
ted with Pullman disap- 
pearing seats. Doors are 
unusually wide. The body 
is a new type of exclusive 
Chalmers design. 

This ‘‘Light Six’’ is the 
proved 1915 car. 4000 of these 
cars have been driven an aggre- 
gate of 3,000,000 miles and they 
have universally made good. 

When we first announced 
this car we priced the five-pas- 
senger car at $1800. We have 
since added a few detailed im- 
provements and made some 
changes which have increased 
the manufacturing cost approxi- 
mately $50. So beginning Au- 
gust Ist the price of the five- 


passenger model became $1850. 
At the new price our factory 
profit remains the same. 


The “Master Six” 
of Them All 


The new 1915 Chalmers 
‘‘Master Six’’— $2400—will be 
produced in limited quantities 
for those who seek the fullest 
luxury of power and size in a 
motor car 

For 1915 the ‘‘Master Six’’ is 
offered in two body types, the 
four-passenger Torpedo and the 
seven-passenger Touring Car. 
Both types are unusually beauti- 
ful and distinctive. The price 
of either type is $2400. 

The four-passenger Torpedo 
is a most distinctive car. It has 
exclusive style and dash. This 
beautiful new body has a single 
door on either side. Front seats 
are divided, the doors being in 
the center of the body. 

This is a man’s car of uni- 
versal style and smartness, built 
lower than usual, giving it a 
foreign, racy appearance and 
making it distinctive among 
other cars. 

The ‘‘ Master Six’’ seven-pas- 
senger Touring Car is a big, 
roomy car, for those who drive 
an automobile of maximum car- 
rying capacity. The lines of 
the seven-passenger body are the 
same as those of the Torpedo. 


“Master Six” 4-Pass. Torpedo 


Chalmers Cars— 


Quality Cars 


‘Quality First’’ will continue 
to be the guiding principle of 
Chalmers manufacture for the 
coming season. It is to carry 
out this principle even further 
than in the past that we have 
raised the Chalmers prices. 

The Chalmers Company is 
not competing and never has 
competed with other cars on a 
‘*price’’ basis. Our past experi- 
ence has shown us that each 
year there are enough people 
to whom ‘‘quality’’ is first and 
“*price’’ secondary, to buy more 
Chalmers cars than we can make. 

So the Chalmers Company is 
one of those sure enough of its 
market to continue to produce 
cars on a ‘‘quality’’ basis rather 
than on a “‘price’’ basis. The 
new prices, $1850 for the Chal- 
mers ‘‘Light Six’’ and $2400 
for the ‘‘Master Six,’’ mean no 
more profit per car to us, but 
they mean to you even more 
value in the future than in the 
past. 


See These Cars 


Arrange with your local dealer 
to see these Chalmers ‘‘Sixes.”’ 
Take a ride in the car that ap- 
peals to you most. Place your 
order early. The production of 
Chalmers ‘‘Master Sixes’’ is limi- 
ted and will not fill the demand. 


Flexi 


Medium Weight 








Quality First 


Features of Chalmers 


“Sixes” for 1915 


Chalmers Bodies— We cati 


your attention especialiy tothe 
Chalmers body designs for 1915. 
The bodies of both the Light Six 
and the “Master Six” are dis 
tinctly original. They have 
been pronounced by experts to 
compare favorably in looks 
with the best European cars to 
which the world always looks 
for exclusiveness of body design. 
he words “Genuine Stream 
line” are so much abused that 
we do not use them in describ 
ing Chalmers bodies. See the 
new models yourself; then you 
can appreciate how distinctive 
they are in grace and style. 
ble Power — Both 1915 
Chalmers “ Six" motors ere ex- 
ceptionally long stroke. At two 
miles an hour on "high" or at 
express train speed, you feel the 
big reserve of pull and stami 
na. You never feel uncertain of 
a Chalmers “Six,” and the need 
for gear shifting is rare. 


Roadability— Chalmers “ Sixes’ 


ride well. They cling to the 
highest crowned road. That's 
because their weight is rightiy 
balanced, because all torsion 
strains are taken up by big 
strong torque tube and rod. In 
building for strength and safe 
ty, Chalmers design leaves 
nothing to chance. 


Molded Oval F enders—in 


troduced by Chalmers last year 
and declared by owners “the 
handsomest fender built.” Give 
fullest protection trom dirt. 


Tungsten Steel Valves 


Will not warp or pit. Almost 
never need regrinding. Assure 
full and lasting pewer. Cost 
more, but are worth more. 

Both Chal- 
mers Sixes” are designed for 
lasting and satisfactory ser 
vice. They are heavy where 
weight is needed; and do not 
carry a superfluous pound. In 
proportion to power, as econo- 
mical as any. Heavy enough 
to be safe in any emergency, 
comfortable on any road. 


Complete Equipment— 


All open cars have electric 
starter, Chalmers tailor made 
top, rain vision windshield, 
Klaxon-made horn, demount 
able rims, full electric lights, 
No car carries better equip- 
ment or is more convenient. 








$2400 


Sn ei ASIA neato = 


Please send me literature on the 1915 “Light 
Six" and the 1915 *‘Master Six"’ 


“Master Six” 7-Pass. Touring Car 2400 
“Light Six” 4-Pass. Touring Car 1850 
“Light Six” 6-Pass. Touring Car 1900 
“Light Six” 2-Pass. Coupelet - 2100 
“Light Six” 4-Pass. Sedan - *- 2850 Street Town 
“Light Six” 7-Pass. Limousine 3300 


Fully Equipped (F. O. B. Detroit) 


Chalmers Motor Company, Detroit 


Name 


State 
S.A. @ “4 














f Rr. 


“MASTER SIX” TORPEDO—$2400 
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troubles. 


The Four 


satisfactory way that’s known. 


one of the main causes of them 

we give these tires an“On-An” 
cure at an extra cost of $1,500 
daily. No other maker does that. 

To combat loose treads, 
we form im each tire, by a pat- 
ent method, hundreds of large 
rubber rivets. They reduce this 
risk 60 per cent. 

For an anti-skid we give you 
our double thick All-Weather tread. 
It is flat and smooth and regular, so 
it runs like a plain tread. But it grasps 
wet roads with deep, sharp, resistless 


grips. 


THE GOODYEAR TIRE 





Teronto, Canada 


Branches and Agencies in 103 Principal Cities 


These are four of the greatest fea- 
tures ever employed in tire making. 
Each combats, in the best way 
known, one of the major tire 


All four are exclusive to Good- 
year No-Rim-Cut tires. That is why 
these tres rule. No other tire in the 
world to-day has so many users. 


To end rim-cuts, these tires 
alone have our No-Rim-Cut fea- 
ture. It completely wipes out this 
chief cause of tire ruin, in the only 


To save blow-outs—to remove tires. 


London, England 
DEALERS EVERYWHERE 


Trouble-Savers 
For the Users of No-Rim-Cut Tires 


You Want Them 


You want these trouble-savers. 
Every motorist wants them. This 
is to urge you to get them. 


Hundreds of thousands get 
them now in Goodyear No-Rim- 
Cut tires. No man gets them in 
any other tire. 

You get with them in Goodyears, in 
every way, the utmost in quality tires. 
And you get them at prices which mam- 
moth production has reduced to the 
farthest limit. 

They mean to you safety, sturdi- 
ness, strength—maximum mileage and 
minimum trouble. And any dealer, if you 
ask him, will supply you these premier 
For your own sake, get them. 








No-Rim-Cut Tires 
With All-Weather Treads or Smooth 











& RUBBER CO., Akron, Ohio 


Mexico City, Mexico 


(1855) Write Us on Anything You Want in Rebber 





























































gives greater heat 








Let us send 






some time 










our proposition on Prest-O-Lite acetylene service 
why not write today ? 


The Prest-0-Lite Co. 


810 Speedway, INDIANAPOLIS, IND. \ 
Branches and Charging Plants in All the 





Saves Its 


Cost Quickly 


Oxy-Acetylene welding offers a saving in 

manufacturing costs: 

(1) In uniting parts quickly, as 
strong as the metal itself. 

(2) In building on projecting parts. 

(3) In cutting processes. 

(4) To remedy defective castings. 

(5) In quick, permanent repairs of ma- 
chinery. 
Every manufacturer should have our informa- 


hon bulletins on this process. It Ww ill show a 
big saving in your business. 


For Oxy-Acetylene 
Welding &Cutting 


makes the outfit portable, cheaper in 
first cost, cheaper to operate, never 
depreciates in value, and saves time 
and money in every operation. It 
and because of the purity of the gas makes stronger, 


better welds. Stored in cylinders, it is backed by universal service. 


No matter what outfit you employ, no matter what 
use you make of acetylene, Prest-O-Lite acetylene 
service means the maximum of quality, convenience, 
safety and economy. 
you interesting data on Prest-O-Lite welding and 


You'll need this 


INC. 





Principal Cities. 





brazing, 


buy and 















The Prest-O-Torch (Acetylene Blow-Torch) 


Takes the place of the gasolene blow-torch for soldering, 


trated flame. Perfectly convenient. 
Absolute 


tempering tools, etc. Safer, surer. Costs less to 
less to operate. Gives greater heat in a concen- 
© repair expense. 
ly safe. Complete information on request. 






















replace the losses which occur in active 
service. In some of the foreign armies 
the first reserve of clothing is composed 
of 10 per cent of trousers and shoes; 5 
per cent of caps, coats, and overcoats. 
These percentages are calculated on the 
maximum war strength of the organiza- 
tion. In those armies every soldier’s kit 
must at all times contain an absolutely 
new uniform; this uniform the man is 
required to put on only when the order 
for mobilization is received. The troops, 
consequently, march into the field in new 
clothing, which arrangement very greatly 
reduces the demands upon the reserves 





during the campaign. 

A study of the orders given by Napoleon 
} indicates the care he exercised to have a 
sufficient supply of shoes provided. On 
one occasion he wrote, “You know that 
shoes are always needed in war”; and at 
another time he said to Baron Lejeune, 
“Shoes help on marches, and marches win 
battles.” To Sir John Burgoyne’s ques- 
tion addressed to Wellington, “What was 
the first requirement of a soldier?” “A 
good pair of shoes,” he replied. “And the 
second requirement?” “A good pair of 
shoes for a change.” “And the third?” 
“A pair of soles for repairs.” 

In the foregoing discussion attempt has 
been made to outline in a very brief and 


of the supply of an army in the field and 
the stupendous task imposed upon the 
officers charged with the execution of the 
same. 

The results of a campaign are gaged by 


which are exhaustively described by the 
many participants therein; but it is very 
seldom that adequate credit is accorded 
the efforts of the administrative officers 
who indirectly contribute very greatly to 
the successful issue, although the work 


flag for one instant. When the army is 
on the march the supply departments are 
strained to their utmost to provide its 
wants, and when it halts to recuperate 
its strength, the same unremitting care 
and attention must be given by the admin- 
istrative officers. As Daru says: “This 
is perhaps the only service which takes 
no rest during war.” 


The Nerves of an Army 
(Concluded from page 167.) 
try test, is now placed in the National 
Museum as a monument to that pioneer 
achievement, and should be an incentive 
to this country to regain its pre-eminence 
in aeronautical progress. Within the 
limited means at its disposal, the Signal 
Corps in the five years since aviation be- 
gan, has been training the few officers 
whose services could be spared under for- 
mer provisions of the law. It has ac- 
quired sufficient biplanes from American 
aeroplane manufacturers for the limited 
training possible. Under the more liberal 
provision of officers and men now made 


strides will be made in securing modern 
high power machines and the skilled avia- 
tors to run them. 
partment orders, an aviation organization 
is authorized, called a “squadron.” This 
is divided into two companies. Each of 
these companies is equipped with four 
aeroplanes. Each aeroplane and its ap- 
purtenances, with the necessary person- 
nel, constitute a section. The aeroplane 
squadron @onsists of twenty officers and 
90 men. To supply, keep in repair, and 
transport the eight aeroplane sections and 
the headquarers, sixteen automobile 
“tractors” and six motorcycles are pro- 
posed to be used. These automobile trac- 
tors transport the personnel, the dis- 
mounted aeroplanes, spare parts, and the 
necessary fuel (gasoline and oil). In- 
cluded among the tractors is a portable 
machine shop. Such an aero squadron is 
considered the necessary taetical unit to 
serve with a division, having in view its 
best employment as a means for collect- 
ing and transmitting information. 

In the foregoing general statement, the 
field duties of the Signal Corps are only 
briefly touched upon. An extensive sys- 
tem of coast information and patrol sta- 





cursory manner the supreme importance | 


the victories and other feats of arms, | 


of such officers never ceases, and cannot | 


in the law, and the correspondingly in- | 
creased appropriations hoped for, rapid | 


Under recent War De-| 


September 5, 1914 


tions, involving radio and other means of 
inter-communication, would need to be es- 
tablished in time of war, which would un- 
doubtedly depend upon Signal Corps con- 
trol. The Signal Corps would also be 
called upon to lay and repair submarine 
cables and operate cable stations, as it 
does in the peace establishment in con- 
nection with the cable system from Seat- 
tle northward to Alaskan ports. It would 
provide and distribute the code and cipher 
systems so important in modern war, espe- 
cially since the extensive employment of 
radio-telegraphy. In conjunction with 
other arms, the collection of photographic 
data by the Signal Corps, especially with 
improved field tele-photo apparatus now 
devised, will be most important for map 
and other graphical information. 


From Fighting Line to Hespital 
(Concluded from page 169.) 
Here he observes many 
brought in; an operating table has been 
improvised by placing a litter on top of 
four posts, and some operating is going 
lon. He is told that under the tent flies 
pitched a short distance away are numbers 
of seriously wounded. At length four am- 
bulances arrive and he, with others, is 
placed in one, and after riding an hour 
over a rough trali he arrives at the field 
hospital, which is in tents, no buildings 
This hospital has a ca- 


being 


cases 





being available. 
|pacity of two hundred and sixteen beds. 
| Here a careful record is made of his case: 
he is taken into a ward tent, his soiled 
and bloody clothes are taken off, he is 
given a suit of pajamas, and placed on a 
bedsack filled with straw and laid on the 
|ground. He is furnished with a _ pillow 
and blanket, and a rubber blanket to use 
Light diets are served 
rapidly fills 


in case of rain. 
the patients. The hospital 
up, and just at dusk he is again placed in 
an ambulance and turned over to a Medi- 
cal Officer, who verifies carefully each of 
the occupants of the ambulance and the 
property he carries with him, for the rea- 
son that Private B here passes out of 
the control of the Division Commander 
fand into the jurisdiction of the Line of 
|Communications. After an hour's ride 
he arrives at the Evacuation Hospital, 
which has a capacity of three hundred 
and twenty-four beds. Here he finds com- 
fortable cots, abundant bedding and food. 
The next morning he is placed on a hospi- 
tal train and conveyed to the base, where 
he finds himself in a hospital of five hun- 
dred bed capacity, with skilled physicians, 
trained female nurses, and an abundance 
of supplies of all kinds. Here he makes 
an uneventful recovery, and after spend- 
ing ten days in the convalescent camp, 
returns to his regiment. 

It will be noted throughout this state- 
ment of these plans that there is no men- 
tion made of the regimental hospital of 
former days. The old policy permitted 
the retention of sick at the front, encum- 
bering the movement of troops. The pres- 
ent plan, which is now adopted by all the 
|great powers, contemplates sending all 
sick to the rear, where facilities are 
j}abundant and where they can receive bet- 





|} ter attention than was ever possible when 
|they were retained with their regiments. 


Aircraft in War 
(Concluded from paye 172.) 

Army Exercises. On page 172 a list of 
Zeppelins is given, in which army, navy, 
and passenger carrying vessels are in- 
cluded, and which is about as accurate as 
can be compiled at the present time. The 
list includes only vessels which are ac- 
tually available and ships which can be 
finished in a few weeks. 

From these tables it will be seen that 
most of the German airships of whatever 
type have speeds well above 45 miles an 
hour. The actual number of airships 
which Germany has at the present time 
available is not less than 23. ; 

Just what the German aeroplane 
strength is—or for that matter the aero- 
plane strength of any power—is a matter 
of guessing. When it is considered that 
the flying machine of to-day can be pro- 
duced in quantities as cheaply and quickly 
as a torpedo, statistics of flying machines 
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3,243 plants are now filled with this sunshine 


The Electrical Testing Laboratories, New York, 
found that Rice’s Gloss Mill-White gave 19% to 36% 
more daylight, depending upon the conditions in the 
plant. (Read the Kellogg letter in box below. ) 

It reflects the light, instead of absorbing it. It 
throws daylight into dark corners. It saves greatly on 
electric lighting bills. It enables employees to work 
better, because they can see better. Moreover, it is the 
most sanitary interior paint. It can be washed with 
soap and water, without killing the gloss. 


Because it stays white longer than any other gloss 
paint, Rice’s Gloss Mill-White requires /ess frequent 
repainting. Another striking economy and convenience 
is that st can be applied over cold water paint. 

Below are a few letters, out of literally hundreds, 
telling what it has done. Still stronger proof that it is 
best can be secured mm your own case, by our open 
guarantee. Now is an opportune time to repaint! we 
invite stringent comparison of Rice’s Gloss Mill-White 
with every other interior finish. 





A Few of Many 
Users 


General Electric Co. 
Pierce Arrow Motor Car Co. 
Ford Motor Car Co., Detroit, Mich. 
Eastman Kodak Co., Rochester, N.Y. 
Gillette Safety Razor Co.., 

Boston, Mass, 


Providence, R. I. 
Waltham Watch Co., Waltham, Mass. 
United Shoe Machinery Co., 

Beverly, Mass. 
Fall River, Mass. 
Lancaster Mills, Clinton, Mass. 
Whitin Machine, Whitinsville, Mass. 


New Nashawena am. 
ew Bedford, Mass. 


Mfg - o.. 

Graniteville, 8. C 
West Point Mfg. Co.,West Point, Ga. 
Quissett Mills. New Bedford, Mass. 


Berkshire Cotton Mfg. Co., 
Adams, Mass. 
Foster Machine Co., Westfield, Mass. 

Bullard Machine Tool Co., 
Bridgeport, Conn. 

Massachusetts Mills in Geo 
Linsdate, Ga. 


Seaconnet Mills, 


Graniteville 


The Pell City Mfg. Co., 
Pell City, Ala 
Indian Head Mills of Alabama, 
Cordova, Ala. 
Pelzer Mfg. Co., Greenville, 8. C. 


Wate bury Farrell Foundry and Ma- 
chine Co aterbury, Conn. 


Tremont and Suffolk Mills, 
Lowell, Mass. 


Whitman Mills, New Bedford, Mass. 


Diamond Chain and Mfg. Co. 
Indianapolis, Ind. 


Why it is better than imitations 


Rice’s is the original Mill-White; all others are imitations and 
they can imitate only for a short time. 
made without varnish. For that reason it does not crack and scale like 
others; it does not flake off with the jar of machinery. It is made 
by a special process, discovered and owned exclusively by the makers. 
There can positively be no substitute which gives as good service. 

**Mill-Whites’’ 


Imitation may look as good when frst put on. 


have shown, without a single exception, that Rice’s remains white longer 
than any other. 


Guaranteed to Remain White Longest 


These are far from being mere claims. We give an unequivocal 
guarantee, with every trial, that if Rice’s does not remain white longer 
than any other gloss paint—applied at the same time and under similar 
conditions—we will give free enough Rice’s to repaint the job with 
one coat. We give a similar guarantee that Rice’s will not flake or 
scale. In other words, you can prove our claims, in your own case, 
at our risk. You cannot lose under these guarantees. 

Even more liberal test offers will be made to those having 20,000 square feet 
or over tocover. Tear out the coupon now, and give it to your stenographer, 
with instructions to ‘‘write on our letterhead, and have the reply come to me 
personally.*” We will send complete information and sample board. 


One coat of Rice’s Granolith makes best possible primer on inside 
concrete and brick, for a second coat of Rice’s Mill-White 


RICE'S 


For this zs the only Mill-White 





Cluett, Peabody & Co., Troy, N.Y. = z - . P - - : 
Royal Typewriter Co., Hartford,Conn. But six months’ exposure will prove their inferiority. By that time especially where we were formerly 
General Fire Extinguisher Co., many are so yellow that they might be yellow paints. Repeated tests farced to uae qiacaric lights ali dey. Now 

. find it entirely unnecessary Agreeably 





What a Few Users 
Say 


Sanitary conditions in our plant hare 
improved wonderfully We should 
judge we are getting 50% more light 
than before Kelloge’s Toasted Corn 
Flakes Co., Battle Creek, Mich 


We are indeed astonished to note the vast 
amount of daylight created by this paint 


surprised to observe how easy it is to 
keep clean Knotair 
Philadelphia, Pa 


Hosiery Co., 


The most practical interior finish w, 
have ever used on walls and ceilings 
We imagine we will show an increase of 
between 20 and 25% in light KR. J. 
Reynolds Tobacco Co. Makers of 
Prince Albert.) 


Find tt very satisfactory indeed 
Gillette Safety Razor Co. 


The best thing we know of H .Doherty 


Silk Co., Paterson, N. J 


Tested it in competition with several 
other makes The architect and owners 
respectively, Mr. Pitt and Canadian 
Yale & Towne Co., agree that yours is 
the best in appearance lr. Telford, 
Niagara Falls, Ont 


Still pleased with the finish which was 
applied three years ago Is in as fence 
and permanent condition as when ap 
plied General Fire Extinguisher 
Co., Providence, R. I 


Out of six comparatine tests, Rice's Mill 
White leads Killingly Mfe Co., 
Killingly, Conn 
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We gave your paint a severe test in wb 


RY 
Lo . 
\ 





Chadwick-Hoskins Co. : connection with several brands Gl r T yr 
Charlotte, N. Cc. and your paint stood the test a PERCHA 
Merrell-Soule Co., Syracuse, N. Y. the best, and gave com- Sb PAINT CO 
Brighton Mills, Passaic, N. J. plete satisfaction yn 23 Dudley St 
Renfrew Mfg. Co., Adams, Mass. ~The asariene RS Providence, R. | 
Hood Rubber Co., Boston, Mass. — oe as yw Tear out this coupon asa re 
" vw minder to have yo enogr 
Greylock Mills Co., N. Adams, Mass. ww ca —_ t> has fi oomens - 
Utica Steam and Mohawk Naltey Cot- — ae for further particulars of Rice's Muli 
ton Mills, Utica, N. Y. — yw White, stating approximate size of main 
Dwight Mfg. Co.. > building. etc. 
Chicopee, Mass. and a 
Ala. \\ 
Alabama City, Ro Approx. length Approx. width 


Wm. A. Slater Mills, Jewett City, Ct. 
Fali River Bleachery, Fall River,M ass. 
Edwards Mfg. Co., Augusta, Me. 


U. S. Gutta Percha Paint Co. 
23 Dudley Street Providence, R. I. ww" 








Company 
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Light your plant 
with daylight 
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The scene below is astriking 7% 
example of the difference a —& 
little paint makes inside of a 
factory. 

Only one coat of Lowe Brothers Mill 
White has been applied to the farther 
part of the room—but see how much 

lighter it is. You can get the same 

results in your plant, with 


Here’s 

a better 

Mill White 
, TO 





A Seis 






Mill White & 
It will reflect and radiate the light 


that comes through the windows 
—multiply your daylight—give 






Lowe Brothers Mili 
White is the kind of 
paint you'd expect to 
come from this house 










t’ «= 
of quality. It's — your men better working conditions, 
fically made for its pur- save them time and eye strain, save 
pose. yourself gas and electricity bills. = 






It works well, spreads freely, has 

rare covering and hiding power 
in flat or gloss (even one coat of 
it will do wonders); it is washable 














The Lowe Brothers Co. © 


474 E. Third St., Dayton, Ohio 














Boston Jersey City Chicago 
and after wearing a long time, Kansas Cit Sicendnaiie 
leaves a fine surface for repainting. LOWE SROTHERS. eno 


Get our book and get the See S weet Bn 
whole story 
Be sure to get the book 
before placing any or- 
dets for Mill White. It 
tells how and why Lowe 
Brothers Mill White is 
effictent— economical. 












Give us an idea of the 
amount of surface you 
wish to cover and we'll 
afrange to make you a 
quotation. 









Write us today 















Autographic Kodak 


Date and title your negatives perma- 
nently, when you make the exposures. 


| abearte picture that is worth taking is worth a date 

and a title. The places you visit—interesting dates 
and facts about the children, their age at the time the 
pictures were made—the autographs of friends you photo- 
graph—these notations add to the value of every picture 
you make. Architects, engineers and contractors who 
make photographic records of progressive work, and the 
amateur who wants to improve the quality of his work can 
make notations with dates on the negatives, by means of 
the Autographic Kodak. 


Just release a stop and a door opens in the back of the Kodak; write what- 
ever notation you want; expose from 2 to 5 seconds; close the door and you are 
ready for the next exposure. On the margins between the negatives wili appear 
a permanent photographic reproduction of the notation you made, and this can 
be printed or not, just as you choose 


The greatest photographic advance in twenty years. 





No. 34 Autographic Kodak, pictures 3% x 5% inches, - - - - $22.50 
No. 3 Autographic Kodak, pictures 34% x4 inches, - - - - 20.00 
No. 14 Autographic Kodak, pictures 244 x 4% inches, - - . - 17.50 


EASTMAN KODAK COMPANY, 


At all Kodak dealers ROCHESTER. N.Y. 7he Kodak City. 




















mean little. During a conflict such as 
that which is now raging, the statistics, 
if they were known with any accuracy, 
would probably be found to change from 
month to month. 

Germany’s development of the military 
flying machine, however, is remarkable. 
France had incorporated the flying ma- 
chine into her army a full year before 
the great General Staff of the German 





|} Empire determined to follow the French 
lexample in 1911. The steady growth of 
the dirigible, above all of the Zeppelin, 
land the lack of an aeroplane industry at 
fall comparabie with that built up in 
| France in 1909 and 1910, were no doubt 
ithe chief reasons for this tardiness. In 
the brief space of three years, Germany 
has not only caught up with France, but 
may even have surpassed her. The best 
evidence of that is to be found in the 
}new world records which have been made 
by German aviators—records which could 
not have been made without superb ma- 
industrial inter- 


chines. To stimulate 


est in aviation the government as well 
}as numerous private organizations offered 
prizes for machines and engines. It is 
interesting to note that many of the prizes 
were awarded for purely technical tri- 
umphs. In a single year (1912) the Ger- 
man public subscribed $1,750,000 for avia- 


tion. The amount of flying that is being 


FRENCH 


3. r. denotes semi-rigid 


Name Make 





Asira XVI. (n. r.) Astra 


Astra XV. (n. r.) | Astra Co 
Conte (n. r.) Astra Co 
Lt. Chaure (n. r.) Astra 


Astra 
Astra 
Astra Co 
Clement-Bayard 
Clement-Bayard 
Lebaudy 
Lebaudy.. 
Lebaudy. 


Adj. Reau (n. r.) 

Col. Renard (n. r 

V. de Paris (n. r.) 

Dupuy de Lome (n. r.) 

Adj. Vincenot (n. r.) 

Capt. Marchal (s. r.) 

Lt. Selle de Beauchamp (s. r.) 
| Liberte (s. r.) 


A RRAAA 





| Spiess (r.) Zodiac. . 

Capt. Ferber (n. r.) Zodiac 
Com. Coutelle (n. r.) | Zodiac 

| Le Temps (n. r.) Zodiac 


Fleurus (n. r.) Government 
Clement-Bayard VI. (n. r.) 


* Rebuilt 1908 


Clement- Bayard 


done may be judged from the high avia- 
tion death rate—higher than that of any 
}other country in Europe—as well as the 
|}experimental character of many of the 
| latest inventions. 

It is impossible even to state the num- 
| ber of machines which the German army 
| can count upon. In a general survey of 
|the aviation strength of Germany made 
for the London Times in 1913, by a spe- 
cial correspondent who visited the Euro- 
| pean aeroplane shops and gathered his 
| information at first hand, the number of 
}German machines is placed at not less 
lthan 200 or That was 
j}over a year ago, and in a year a country 


more than 250. 


lso technical and martially active as Ger- 
jmany can do much. The German army 
| is usually credited with 600 aeroplanes, 
|which includes all the private machines 
|that can be commandeered in time of war. 
That is probably too high; 500 is nearer 
the truth. 


France as an Air Power. 

Last January Emile Reymond, the most 
| competent authority in the French Sen- 
late on military aeronautics, made some 
| extraordinary revelations, which, if true, 
|}would place France far below Germany 
jas an air power. In our opinion he has 
underestimated the French dirigible equip- 
ment. It is probably inferior to the Ger- 
man, not only in quality, but in organi- 
zation; but it is much more effective and 
serviceable than he would have it, as the 
brilliant success that it achieved in the 
last maneuvers adequately proved. Sen- 
ator Reymond’s comparison may be here 
quoted with propriety, coming as it does 
from a French official, who happens at 
the same time to be an excellent pilot 
himself: 


“Germany possesses fourteen dirigibles, of 
which seven are Zeppelin airships, capable of 
being used as destroyers, 





France has only 
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seven dirigibles. The German have a capacity 
of 203,000 eubie meters; the French balloons 
have only a capacity of 54,000 cubic meters. 
The German dirigibles have motors of 600 and 
S00 horse-power. The German airships have 
a speed of 50 to 60 miles an hour; the French 
dirigibles searcely have a speed higher than 
35 miles an hour, and only one of them ‘can 
attain a speed of 45 miles an hour. Seven 
of the German destroyers are powerfully armed 
and can be used effectively in offensive opera- 
tions. They can carry each 25 persons 
and 8 tons of weight, together with one ton 
and a half of ammunition. The car is 
supplied with machine guns... . 

“France has nothing to compare with this 

In 1911 France drew up a brilliant pro- 

gramme of dirigibles. It was to comprise 
heavy cruisers, light cruisers, and aerial scouts. 
But, alas! in the following year it was realized 
that the light cruisers and aerial scouts could 
not be of great service. Their construction 
was therefore abandoned, and it was decided 
in November, 1912, to build seven large cruis- 
ers with a capacity of 24,000 cubic meters 
each. Four of them were to be delivered in 
October, 1913, and three others in January, 
1914. At present not one of these airships 
is completed Only three of them are build- 
ing and may be finished in a few months; but 
the construction of the other four has not yet 
been commenced.” 


The Senator’s remarks are probably too 
severe. His estimate of the German air- 
ship strength as well as that of France is 
somewhat low, although he probably had 
in mind craft actually constructed and fly- 
ing, whereas our tables include also ves- 
sels which can be made available for war. 


ALRSHIPS 


r 





rigid; m. r., non-rizid 


| 




















y 
= & 
ES | a8 
£2)|) £4 
Date =] . ee Z 
ze | § 
on & 
1914 38.0 ? ? 60 1,000 
1914 23.0 304 52 60 1,000 
1913 9.1 270 49 40 400 
1911 9.0 285 49 32 330 
1911 9.0 285 49 32 240 
1909 4.5 215 35 27 110 
1906* 3.5 200 32 22 70 
i912 9.0 290 55 35 260 
1911 9.0 290 55 35 260 
1911 10.0 293 51 28 160 
i910 7.0 280 51 28 160 
1910 7.0 280 5 33 160 
1912 20.0 450 47 45 400 
1911 | 6.0 249 43 45 220 
1911 | 9.5 303 49 38 400 
i911 10 | 160 40 | 20 110 
IGi2 6.5 252 11 | 36 160 
1913 6.5 245 41 10 360 


It is evident from the foregoing table 
that the French army airship material is 
rather of a varied character. The speeds 
are much lower than those of the German 
dirigibles. It is doubtful if most of the 
French ships can be effectively used in 
daylight warfare. The average aeroplane 
speed is much higher than the average 
French dirigible which simply 
means that in daylight an aeroplane could 


speed, 


out-maneuver nearly ali French airships 
and subject them to fire. 

The aeroplane strength of France is 
more accurately known than that of any 
other European Power, thanks to a con- 
troversy which was the direct outcome of 
the great National Aeroplane Subscription 
inaugurated some two years ago. It was 
alleged that the machines bought for the 
army were not new and that the orders 
for new machines fell short by two bun- 
dred of the number voted. While some 
manufacturers undoubtedly did seize the 
opportunity of foisting on the government 
aeroplanes of an old type, and while all 
the machines voted were not actually de- 
livered, chiefly because of the limited out- 
put of some makers, the charges of dis- 
honesty were not justified. The investi- 
gation made because of the controversy 
showed that 751 have been 
added to the aeronautic establishment of 
the French army during the past two 
years, and about 1,000 machines since the 
Because flying ma- 
because 


aeroplanes 


beginning of 1911. 
chines deteriorate rapidly, and 
new types have been evolved for military 
use—types which are much faster than 
the monoplanes and biplanes used by offi- 
cers in 1911—the effective aeroplane 
strength of the French army at the pres- 
ent time cannot be less than 500 first-class 
flyers. 
Great Britain and the Air. 
The British public has been taught to 
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‘*The final saving possible with the universal use 
of Armco Iron for all purposes requiring rolled 
or drawn metal, would compare favorably with 
the amount America could save by cutting out all 


” 


her unnecessary fire losses. 


from Story of Armco lron “ Defeating Rust.” 


ARMCO Iron Resists Rust 


Our chemists save millions for the public 


VER one hundred million dol- 
() lars’ worth of sheet metal is 
made each year in this coun- 
try. Most of it disappears shortly on 
account of rust. This is due to the 
fact that most sheet metal of the pres- 
ent day contains impurities such as 
carbon, manganese, silicon, copper, 
sulphur; therefore it cannot help 
rusting when exposed to air, moist- 
ure or corrosive gases. 


Our chemists are saving millions 
of dollars for the public as a result of 
the discovery of two things: first, 
government experts established that 
the rapid corrosion of steel was due 
to its high content of impurities, 
especially manganese; second, we 
found the way to make pure iron. 
Either of these discoveries ranks as 
one of the greatest achievements in 
metallurgy. 


Pure Rust-Resisting Iron 


Will Save Millions 


Let us illustrate this saving of mil- 
lions, literally. In a decade, most of 
the impure sheet metal made in 1914 
and used in exposed situations will 
have been destroyed by rust. The 
sheet steel made in 1904 has mostly 
rusted away. There you have a com- 
plete, annual loss of nearly one hun- 
dred million dollars. 


But as soon as the public realizes 
and accepts the great truth that pure 
iron is a resistant to rust, there will 
of course be little sheet metal used 
except pure iron. When that time 
comes, a waste of millions of dollars 
will be wiped out. 

These are big figures, big claims— 
but they are true. Perhaps little fig- 


ures will mean more to you. Let us 
say it will cost you $100 to roof a 
building with metal shingles or sheet 
metal. Ten years is about as long as 
you can count on modern impure 
metal roofing lasting. That is a cost 
of $10 a year. Pure iron roofing 
should last many times ten years. 
Even the old-fashioned charcoal iron 
roofs lasted forty to seventy years, and 
that iron was not as pure and not as 
rust-resisting as the pure iron which 
we are making. So instead of $10 a 
year, the cost of your roof will be 
nearer $2 a year. 


Apply the same method of figuring 
savings to other sheet metal products; 
to metal window frames, metal lath, 
ventilators, gutters, pipes; especially 
to stoves, boilers, ranges and fur- 
naces, which are peculiarly subject to 
rust, owing to condensation of moist- 
ure and to corrosive gases; to refrig- 
erators; to road culverts, metal cars, 
boats, flumes, smoke stacks, tanks, 
woven wire fences and the thousand 
and one other things made from 
rolled or drawn metal. 


ARMCO Iron Is Pure 


Armco Iron is not only pure, rust-resisting 
—it is an exceedingly fine quality of metal for 
other reasons. Every process of manufacture 
is handled with extreme care and is under the 
supervision of very highly trained metallurgists. 
For instance, each sheet, after rolling, under- 
goes a slow annealing process which takes a 
week, although ordinary sheet metal is often 
annealed ina day. Slow annealing restores all 
of the original strength and evenness of texture 
and removes molecular strains caused by rolling. 
For this reason, Armco Iron is very ductile. 


Armco Iron, when galvanized, shows prac- 
tically no dissolution when the zinc is applied; 
therefore the zinc is not impregnated with iron 
particles and lasts much longer than the coat- 
ing on an impure base. 


THE AMERICAN ROLLING MILL CO., Middletown, Ohio 


Licensed Manufacturers under Patents granted International Metal Products Company 


DISTRICT SALES OFFICES OF THE AMERICAN ROLLING MILL CO. 


CHICAGO: 1266 Peoples Gas Building 
NEW YORK: 551 Hudson Terminal Building 
CINCINNATI: 2101 Union Central Building 


PITTSBURGH: 1832 Oliver Building 


DETROIT: 901 Ford Building 
ST. LOUIS: 614 New Bank of Commerce Building 
CLEVELAND: 952 Rockefeller Building 













The trademark ARMCO carries the assurance 
that lron bearing that mark Is manufactured b 
The American Rolling Mill Co, with the skill. 
intelligence and fidelity associated with its pro- 
ducts, and, hence, can be depended upon to 
pomens in the highest degree the merit claimed 
‘or it. It has behind it the guarantee of that 
company concerning the purity of the tron and 
the accuracy and thoroughness with which each 
step in its manufacture has beeu conducted. 


Terne Plate Roofing 


Armco Old Style Terne plate, with its Armco 
Iron base, is made by the Morewood hand 
dipped, old style, pure palm oil process. No 
acids are used. The coating is pure lead and 
tin—two almost indestructible metals. 

There are seven operations. No higher 
grade metal roofing is made in the whole world. 
Each sheet is stamped Armco. 


How to Get ARMCO Iron 


Armco—American Ingot Iron is sold through 
distributors of sheet metal. It is specified by 
architects and engineers, and is used for mak- 
ing sheet metal products by many manufac- 
turers. You can buy finished products of 
Armco Iron from hardware dealers, tinners 
and sheet metal workers. If you have any 
difficulty getting Armco Iron write us for names 
of dealers and manufacturers who use Armco. 
For example, the Page Woven Wire Fence 
Company use Armco Iron. 


Write for Free Book 
“Defeating Rust” 


This book, ‘‘ Defeating Rust,’’ contains 
more real information about sheet metal than 
ever before has been put between two covers. 
It tells the complete story of pure iron—Armco 
Iron. It gives processes by which Armce 
Iron is produced. It shows how Armco fron 
compares with other sheet metals in analysis, 
in tests, in actual use. ‘This book gives the 
experiences of manufacturers in regard to 
welding, stamping, forming, enameling and 
polishing Armco Iron. It tells why stoves and 
refrigerators made of Armco Iron last longer. 

Our Service Department will advise you re- 
garding the use of Armco Iron. Our staff of 
metallurgists, chemists and practical field men 
is at your service. 


Please Mail This 
Coupon 
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The American Rolling Mill Co. 


CHECK ITEMS 
— Roofing 
ee Culverts 
— Refrigerators 
_.. Smoke Stacks 
ea Motor Boats 
Galvanized Pails 


Enamel Ware 
_ Water Tanks 
Railroad Cars 





Terne Plate Flumes 
Window Frames Metal Lath 
48-page book 
fully illustrated EP SEES epee hk Ee 


‘Tternsnonnavnrny ernie ny ncnenseyonens penitent 





Box 508, Middletown, Ohio 
Tell me why ARMCO IRON is best for; 


Advertising Signs 
W oven Wire Fencing 


Stoves and Furnaces 








ILS the splendid 
new -20 Yauge 
Martin’ 


Marlin 
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Msg tL a 
eauty? 


NE 
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al 


Hammerless 
Repeating Shotguns 


20 Gauge—This neat little, sweet little pump gun adds zest to the sport of shooting— 


5 shots, about 


” pounds, 25-inch barrel. 


A perfect gun for snipe, quail, par- 


tridge, woodcock, squirrels, rabbits, etc.—handles fast and with wonderful precision. 
You will like the handsomely matted barrel—a high grade and exclusive feature. 


Uses 2%- as well as 2! J inch shells, 


shooting. 


allowing good, stiff loads for duck and trap 
For increased weight or range, 28-inch barrel at the same price—$24.00. 


12 and 16 Ganges: Hammerless, for ducks, geese, foxes, trap shooting, etc.; perfect in build, weight and balance for 


the heavier loads. 


steel-breech and safety features that make it the safe 


solid top, side ejection, closed-in-breech. 


Ask for free circular of 20 gauge 
1 


for big catalog of al! Maslin repeating rifles « 


ke the 20 gauge, they have solid top, side ejection, matted barrel, take down construction a 
st breech-loading gun built. 6 quick shots. Hammer Guns, take-down, 
Many grades end styles, 


or send 3 st amps postage 


the solid- 


gun for every purpose | 


Lie Marlin Firearms ©. 


57 Willow Street, New Haven, Connecticut 





MAXIM SILENCE e 


Enjoy Noiseless Shooting 


You can hold target practice or 
shoot noiselessily anywhere by 
fitting your rifle with a Maxim 
Silencer. It's fine for hunting 


© the to 
frighten ga * . 
ehiy educes t . stups 
chin 
WRITE FOR FREE BOOK 


th int t 



















7 da ear y Sn thor c casters i peates | 
Hubs; Puncture Proof Tives; highest grade 
pentienent and maar advanced fea = pos- 
ed by no other w yrs. 
FACTORY PRICES 27: 

are less than 
others ask for cheap wheels. Other reliable 
second- 


5 Wesht 
AYS’FREE TRIAL": 
freight prepaid, anywhere in U.S 
thout acentin advance DO NOT BUYa 
ycle or a pair of tires from anyone at any 
¢ until you get our big new catalog and 
pecial prices and a po egy ae new offer. 
wings every Write it 
E Coaster Brake ike Rear Wheels, lamps, 

parts, and sundries Aalf usual prices. 

Rider Age ute everywhere are coining money selling ous bi- 
od sundries. Write today, 

MEAD CYCLE cO., Dept. c-175 CHICAGO 
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Saving Oil, Time, Money, Lif 
: aving Vil, Lime, Money, Lite 
; How the Bowser Idea Has Been Adopted by Over a 
Million Users for Garages, Stores and Factories 


money in these places. 


a 


clean, safe and 


stroke. 
know it. 





a 


handling. 
for it in the dark. 


em  e Lee teRR eer 


204 Thomas Street 








S. F. Bowser has kept down the price of oil by saving it—keep- 
ing its power in—keeping danger out—reducing labor in handling— 
economy and efficiency every w 
: From the original self- measuring oil pump, the Bowser idea has 
developed until now there are over a million users of the 500 differ- 
ent Bowser Systems for garages, stores and power plants. 


Safe Oil Storage 





Read on and learn how these Bowser Systems save oil, time and 


In the Garage a Bowser Outfit keeps the 
**gas’ * in g: wolene unde rground. 
full-powered. 
can’t ‘leak. The *‘gas’’ can't escape. 
any distance to the garage. 

predetermined quantities into 


Keeps it 
The gasolene 
Pumps 
exact 
ata in your garage, store or factory. 
If any gasolene is lost in any way you 

A. Bowser equipment compels safety, 
clean pre mises, efficienc y, economy, as well as 
providing the utmost convenience. 

In Stores a Bowser System keeps kerosene, 
lubricants, paint oils and varnishes safe, clean 
and away from other merchandise. 
exact quantities at a stroke. 
price. No oil lost through leakage or mis- 
No going outside for oil or groping 


Delivers 
Computes the 


In Factories whether as simple depart- 
mental oil storage units or large filtering and cir- 


S.F.Bowser&(Co.,Inc. |... 


Eagineers, Manufacturers and Original naan 
of Oil Handling Devices 


Fort Wayne, Indiana, U.S. A. 
Canadian Factery, 309 Frazer Ave., 


Systems 


culating equipment— Bowser systems 
save oil, time and money. Compel 
thrift, accuracy and efficiency. Make 
men careful, efficient, responsible. 

Ask Bowser A Bowser System will 
= save oil, time and money 
Ask Bow- 
ser to tell you just the Bowser System for 
you and why. Learn what 29 years experi- 


ence means to you. Send the Coupon TODAY. 








S. F. BOWSER & CO., Inc. 

204 Thomas St., Fort Wayne, Ind. 
Without expense or obligation on m part send me 
particulars regarding a Bowser Oil Storage Sys- 
tem, as advertised in Scientific American, for the 
purpose indicated with an (X). 


Private Garage Power Plant 
Public Garage Dry Cleaners 
Manufacturing Stores 


Street No 


Town_. 

















believe by a critical press that Great 
Britain is hopelessly behind the Continent 
in aeronautics. That this is true enough 
so far as the number of pilots and ma- 
chines is concerned cannot be denied, but 
it is equally true that the quality of the 
material at the disposal of the government 
is good. Col. Seely, who is probably the 
leading authority on flying machines in 
the British army, has stated that the 
Royal Aircraft Factory’s machines are the 
|best in the world for military purposes. 
No doubt he overstated his case; but in 
| general design and workmanship the Brit- 
| ish machines are fully equal*to those of 





France and Germany. 

As in the case of the other Powers, it 
is impossible to estimate with any degree 
of accuracy the aeroplane strength of 
Great Britain. In naval and military peri- 
odicals the aeroplane strength of England 
is usually placed at about 250. Col. Seely’s 
programme for 1913 called for a peace 
establishment of 127 machines, 154 offi- 
| cers, and 917 non-commissioned officers 
and men, with a reserve of 182 flyers for 
six months wastage in the field. The pro- 
gramme was to be carried out by the end 
of 1913—a manifest impossibility in view 
of the limited number of shops and me- 
Assuming that it has been car- 
privately 


chanics. 
ried out this year, and _ that 
owned machines will be impressed into 
service, Great Britain ought to have not 
very much less than the 250 machines 
which it is commonly reputed as possess- 
ing. 

In dirigibles, Great Britain is badly off. 
| The catastrophe that befell the “Mayfly,” 
|}Great Britain’s first and only experiment 





lin building and running a huge rigid diri 
gible, is responsible for a dirigible fleet 
| which in numbers makes a poor showing 
in comparison with the splendid fleets of 
|} France and Germany. Germany lost Zep- 
| pelin after Zeppelin, but built new vessels, 
bigger, better, and faster than those which 
had been destroyed. The British govern- 


“Mayfly” 
it pinned its faith to the non-rigid vessels, 
and not many of these. All told, Eng- 
land can actually count on seven dirigi- 
bles. The non-rigids which took part in the 
last maneuvers were the “Delta,” built in 
1912, and the “‘Astra-Torres” and “Parse- 
val,” built in 1915. These 
slow, as speeds in the air go; for they are 


couraged after the accident that 


‘vessels are 
credited with less than 45 miles an hour. | 
They proved quite useless in the high 
winds which marked the last British Army 
Exercises, and were out-maneuvered easily 
by swifter aeroplanes. England has build- 
a huge airship at the Vickers 
plant, which will have a speed of 50 miles 
an hour, and in addition five non-rigid 


ing, however, 


airships with speeds of 46 to 47 miles an 
hour. It is not known how far advanced 
these vessels are. If her programme could 
be carried out, by the end of the year 
Great Britain would have fifteen dirigibles. 
Belgium and the Air. 

Belgium is credited with the possession 
of one non-rigid dirigible (“La Belgique 
III”) built in 1910. 
vessel of 200 horse-power with a speed 


This is a very small 


of about 45 miles an hour. 
really built up out of the ruins of the “La 
Belgique I,” 
in making a landing on April 28th, 1910. 


which was all but destroyed 


It is known that Belgium has some aero- 
planes, but how many nobody knows. No 


facture, and manned chiefly by French 


| pilots. 


Enigmatic Russia. 
Nothing very definite is known about 
the dirigible strength of Russia. She is 


very far advanced, and three others in 
actual course of construction. 
the records show there is only one Rus- 
sian dirigible which seems to be in actual 
commission, and that is the “Astra XIII,” 
which was built in 1913—a 35-mile an 
hour non-rigid driven by 400 horse-power 
engines. But it is reported that she can 
actually count on three ships. 

Of the aeroplane strength of Russia 
nothing is known beyond the fact that 





Sirkosky has built two very large ma- 


known to have two airships ordered in | 


So far as| 


ment, on the other hand, became so dis- | 


The craft is | 


doubt the machines are of French manv- | 


| 
| 
| 
| 
| 


} 


France, whose construction can hardly be | 
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Ask Your Printer 


—He Knows! 
E KNOWS that the suc- 


cess or failure of Sales and 
Circularizing Letters is due, in 
great measure, to the character 
of the letter sheets upon which 
the letters are written. 


He knows that for every busi- 
ness a specific Quality, Color, 
Weight and Finish of Letter 
Paper will be found most efh- 
cient and productive. And 
through long experience and 
familiarity he knows that 


Encore A A WaritinG 


APER 
FOR BUSINESS STATIONERY 


are not only of proven Quality 
and Ment, but that among the 
Thirty-Four “Eagle A” Bond 
Papers there is a Quality, Color, 
Weight and Finish for every 
business purpose. 


So ask your printer about 
an “Eagle A” Bond Paper 
that will make your letters 
100% efficient. He knows. 


You, too, can determine which Bond 
Paper will best serve your purpose by 
sending for our portfol io—‘*How to 
Buy Business Correspondence Paper”. 
It contains an analysis of the best 
paper usages by Advertising Men 
and Shrewd Paper Buyers — also 
samples of “Eagle A” Bond Papers 
adaptable to your use- -and points the 
way to increased results from Letters. 


AMERICAN-WRITING- 
PAPER-COMPANY 


17 Main Street 
Holyoke, Massachusetts 
























Fuel Oil and the 
Bessemer Cut Power 
Cost More Than 1 


Free Catalog— Write Today 


The Bessemer Oil Engine not only reduces 
your power cost but at the same time gives 
you steam plant reliability plus, and the con- 
tinuous output of power that characterizes 
the electric motor 


BESSEMER 
Fuel Oil Engines 


Not experimental — there being 15,000 
Bessemer Gas and Oil Engines in daily 
use. For your mill, mine or factory 
power plant they form the ideal unit 
Single and double cylinders ready for 
uick delivery. 15 to 166 H. P. Th 

essemer operates on low gravity fuel 
oils costing but one-third the price 
paid for fuel oils used in other en- 
gines. Write for catalogue of this oil 
engine possessing a score of exclu- 
sive better features 


The Bessemer Gas Engine Co. 
14 York Street 
Grove City, Pa. 








BESSEMER ENGINES RUNNING TODAY IN 


FIFTEEN THOUSAND POWER PLANTS 








MOTION PICTURE 
PHOTOGRAPHY 


with the Vista Motion Pic- 
ture Camera and Projec- 
tor is as simple as snapping 
pictures with a kodak. 


Uses EASTMAN Standard Motion Picture Film 
Price of Camera $39.00 


Projecting Attachment Separately Listed 
Ask your dealer or write direct for Catalogue 2 
MOTION PICTURE CAMERA CO. 
5 West 14th Street New York 
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The Climax in motor car progress iH 

| The utmost in motor car efficiency 

The maximum in motor car service 

| The extreme in motor car luxury 

The practical things and the things 
worth while. 





| For these and for all of the elements which contribute 
| in the highest degree to the charms of motoring, the 
| public has learned to look each year to the Cadillac 


| Cadillac ideals, Cadillac engineering genius, Cadillac resources and 
| Cadillac methods, are reinforced by the experience gleaned in the 
| successful production of more than eighty thousand cars—the 
greatest number of the high grade type produced by any one maker 
in the industry. 


The public, guided by a recognition of the Cadillac policy to avoid exaggeration and 
overdrawn statements and guided by its policy to under-claim rather than to over- 
claim, has always felt secure in accepting Cadillac representations at their full 
worth. 


Therefore, when the Cadillac Company says that it is about to offer 
a motor car which marks developments and advancements so great, 
so vast, so widespread in their scope, that past achievements pale 
almost into insignificance, you are justified in looking forward to 
something which even the word ‘‘extraordinary’”’ fails adequately 
to describe. | 





New pleasures and new comforts are in store. You may~ place your expectations as high as 


Luxuries of which you may have dreamed but you please. 


for which you had hardly dared hope, are 


to become a reality. We do not believe you will be disappointed. 


Motoring will possess new charms. The word Our formal announcement will be a revela- 


will have a new meaning and a new signi- tion | 

| ficance. iil 
You may draw a mental picture of your ideal It will mark the dividing line between motoring | 
car—of what it should be capable of accom- as it has been known and motoring as the Hi 

plishing, of how it should perform. future will know it. | 











‘Cadillac Motor Car Co.Detroit. Mich.) 
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| Make your Push Button 
| J an Office Telephone 
| om for $8.75 


Use the same wires, the same bell or buzzer, the 
same batteries. Just get these two little Western 
Electric Inter-phones, and hook them onto 
the buzzer wires—one at your desk, the other near 
buzzer. 





¢ 


















the 


You can then telephone for what you want and get 
your answer on the instant, without having the 
office boy or clerk waste his time in coming for your 
This simple arrangement saves time at 
both ends of the line. Most convenient, and stops 
the confusion of running back and forth. 


We Will Send On Approval 


Western Electric Company 


Manufactvrers of the 8,000,000 “Bell” Telephones 
463 West Street, New York 
500 S. Clinton Street, Chicago 


message. 







We will ship you these 
Inter-phones by parcel 
post, all ready to hook 
up, on receipt of $8.75 
Your money back if not 
satisfied. For full par- 
ticulars and directions 
for attaching these Inter- 
phones, write for Booklet 
No. 58-AG. 





















A Bit of toughest steel for the 
tough knotty jobs. Trip 
hammer forged 


out of one 











“ThelRWIN Bit 
Reg US Pat Office 


solid piece of 


and 





tempered to 








Stamped on th ~ 4 
cae af cua seal perfection. If “IRWIN’ 
- ank « evert € 
: RU is stamped on the vank—that bit 
: genuine IRU IN . 

' BI? s bound to be a cracke rrack—the best that 
1 i 
: money can buy. For years it has been the acknowl 


edged leader I ake no chances but insist upon getting the 


genuine IRW IN from your Hardw are 
THE IRWIN AUGER BIT COMPANY 


dealer 
Wilmington, Ohio 
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|chines, which are much too slow for effe« 
I tive military use. She is credited with 
5OO aeroplanes in aeronautical annuals, 
but that seems highly imaginative 


Austria-Hungary’s Aerial Strength. 


Austria-Hungary has three army ail 
lships, two of which are non-rigids, and 
the third a semi-rigid built in Austria 
from Lebaudy-Juillet plans. The speeds 
run from 25 to 35 miles an hour. Six Zep 





Ordnance 


pelins are projected, but it is doubtful if 
can ever be 
There 
passenger 


for 
strength in 


these completed for financial 


reasons are in actual commission 
might be 
Of the 


nothing 


two airships which 


ivailable military purposes, 


Austrian aeroplanes 


at all is known. 


A Comparison of Naval Strength 


(Concluded om page 174.) 


torpedo boat de 


a vast preponderance in 
stroyers, the Triple Entente having 342 
as against 148 possessed by the Dual 
Alliance. In torpedo boats the figures are 
19S as against 39, and of submarines, the 
rriple Entente possesses 160 as agains 
27 owned by the Dual Alliance. 

rhe total tonnage of the three fleets of 
the Triple Entente is 8.168,051 as against 
1.150.213 possessed by Germany and 
Austria. 

Should the great war prove to be long 
drawn out, the question of the relative 


ies of the 


facilit 
e of pring 


hipbuilding and repairing 


contending nations would becom 


importance. Tere the Triple Entente wi 
have a decided advantage, because of their 
ommand of the sea and the absolute 
security of their shipbuilding yards and 


factories agaulnst attack; for it 


is not likely that the German invasion of 


ny of her naval 
the 


the 


France will reach a yards 


war, Germal 


direct 


In the earliest stages of 
ling, 


the 


shipbuil especially ii 
ships which are now under 


with fever 


ompleting 
carried on 


the 


oustruction, will be 


eTivity. Ls 


lon continues to 


iter, if Russian inva 


along the 
unlikely 


advance 


of the Baltic, or in the event of 





successful reduction of the Germar 
, naval bases from the sea, the availability 
: jof the German yards for completing new 
: ships, and making good the wastage of 
; battle, might be seriously curtailed. 
: The Mistress of the Seas 
: (Concluded from page 78.) 
: one of the fastest class of destrovers 
which showed on trial a speed of 354.5 
; knots The British have shown a tend 
’ leney in later vessels to increase the size 
and ocean-going qualities, Keeping the 
: speed down to 29 or 30 knots 
' Particularly strong is the British navy 
; in submarines Slow at first to take up 
the new type of craft, when she was once 
jassured of its value England entered into 
the work of developing and building sub 
» . 4 marines with great activity. The one} 
; Our Album No. Z-28 taining 91 vari ; illustrations of Pergolas, Garages, Latti Fences : p 
: Veranda t tments and G accessori t to those who want it for lc. in stamps herewith illustrated is of 600 tons dis 
, 7 “2 a loge " ‘ i , fe > . 
; , ‘ . placement and 16 knots surface speed 
| VAs HARTMANNS Se an cae oe oe eee va 
4 xclusve [Vianulacturers ol . o 
( “ KOLL’S LOCK JOINT PATENT STAVE COLUMNS which are to be capable of makit S =I 
\" MATE? ‘| Suitable for PERGOLAS, Porches or Interior Use knots on the surface and a_ proportion 
; \ F } Main Office and Factory: Elston and Webster Ave. — ILL. ately high speed when submerged. 
; ~ ‘ 4 Eastern Office: 6 East 39th St., New Yo 
; , —_ Pacihe Coast Factory: A. J. Koll Plg Mill Co. 5 be oS: California. 
‘ . y . . 
: Russian Navy in the Baltic 
° ; > L. EARN TELEGRAPHY ’ , 
Lighting Generator yea OmNIGnarn (Concluded from page 181.) 
} . at oll at rom ATH TRAC HEK Of lh: ttl »s] i s, Russi: has in CO mis 
: for Automobiles MiFeaar- 5 ; ee ae ee a nest 
{ te ; Sp = . SOMNIG APH mre. sion in the Baltic only four pre-dread 
: on— OO adh ‘ noughts. The two most modern of these 
| & PES. are the “Imperator Pavel” and the “An- | 
TFLES FSCO drei Pervoswanni,” which were laid down 
| | 
PL ey ~ 1903 and completed in 1911. They are 
. ann -jimproved “Slavas,” and they embody im 
provements suggested by the Japanese | 
war. They are of 17,400 tons, and 18 
uc eanser Knots speed. ‘The belt Is 8% Inches, the 
: upper belt 5 inches, and the rapid-fire 
‘ : eae , battery protection is 83 inches thick. The 
; is the pest ling to rout grease and grime, ; an 
i . ° ‘ , } : s < armament consists of four 12-inch and no 
; stains, soot, rust, tarnish any form of ; F “ 
' / Aten : ; . less than fourteen 8-inch and twelve 4.7 
' uncleanliness from anything 
- os . Pp s . . mn 
t inch in the intermediate battery. rhe 
Old Dutch Cleanser takes hold with vim. other two battleships are the “Slava” and 
Makes the cleaning easy and quick and Msarevitch,” of 13,500 tons and 18 knots 


hard rubbing with ordinary 
The place for Old 


does away with 


ie ee ree ener: mere 


/ soaps and powders. 
: Dutch Cleanser is everywhere, all the time. 
{ Many Uses and Full Directions on Large 
4 Sifter Can-—-!10 cts 
ii 
ie 
si ¢ 








i 


protected by a 7%—10-inch belt, and carry 


12's 


most 


fs in turrets 
of the 
of 15.000 tons 


ing four and twelve 

rhe 
cruisers is the 
21.5 knots, with a 6-inch belt, 


important armored 


“Rurik,” and 


carrying a | 


lon of || ‘ 
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<= **Automatic”’ 


Angle or Globe” 

‘ Double 
Cushion Non-Return 
and Triple-Acting 
Valves 











“WORK 
BOTH WAYS” 


Largest Steel Co. in | 
the world ordered 
over 1200 of our 
valves for the 
protection of their 
Power Stations, 


Armour & Co 

S. Steel Corp, 
N.Y.C_AH_RR.Co. | 
Cruc ble Steel Co 
National! Tube Co, 
Illinois Steel Co. 


“*Automatic”’ 


“The Controlling 
Altitude Valves’’ 
maintain a uniform stage 


of water in standpipes, 
reservoirs or tanks 





No overflow in case of 
fire pressure. Valves 
automatically closed by 
water or electricity 


“Quick Closing 
Valves” | 

| 

“ Standpipe 
alves” 


For Steam and 


Automatic Valves Wistert: 
‘‘Automatic’”’ Float Valves 


They are 
Absolutely 
the Only 
Satisfac- 
tory 

Float 
Valve 
Known for 
High or 

w 
Pressure 








GOLDEN-ANDERSON 
VALVE SPECIALTY Co. 


1255 Fulton Building, Pittsburgh, Pa. 


1914 








The First 
Five FREE 





My Private Havana 


to you a ten- 
a five-cent price. 


I want to introduce 
cent smoke at 

This is my private Havana cigar, 
made up especially for me under my 
monogram band. I am a critical 
smoker myself and this is the choicest 
L have found in 40 years of smok- 
comes from a mountainous 
for me by 


leal 
ing. It 
district in Cuba, selected 
an expert. Made up in a Panetela 
shape it affords a smoke of exquisite flavor 
and aroma—light, sweet, thorough|y satisfying 
You cannot buy it in cigar And if 
you could you would pay just twice what I 
“iy price is $5 per hundred; $2.60 for 

1 charac smenia rry it! 


The First Five My Treat 


our business card or write me on 


stores 


ask 
fifty 


Send me 


your business letterhead (stating your posi 

tion), enclosing 10c. toward s shipping expenses 
and I will send you these cigars “hen smoke 
the five at my expense See if you ever ex 


perienced cigars of such dainty taste, such 
mild, exquisite flavor before 

I supply heavier, stronger cigars too 
those who want the m Rut most men prefer 
this exceptional . t Havana Panetela 
Don't wait. Write to-day for the Free Cigars. 


J. ROGERS WARNER 
901 Lockwood Building Buffalo, N. Y. 


for 
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The Greatest Shock Absorbers 
are Well Oiled Springs 


automatically feed oil between the spring 
weet runn jueaks. 
$4 for Ford car. 


Brown Oil Boxe 
I c Re 
| $1 for sample. 


Money back guarantee 


BROWN TRAFILOG CO., 6540 Carnegie, Cleveland 


g car, no 


$10 for regular set, 











Sa ee atanees 


iar Nea Die 
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| powerful armament of four 10’s and eight | 
'8’s in the turrets, and twenty 4.7’s behind | 
3-inch armor. The armored vessels of the 
“Admiral Makaroff” 
and 22.5 knots, with 
They mount two 8’s in turrets and eight 
6’s on the broadside. The “Gromoboi,” 
15,200 tons, and the “Rossiya,” 12,500 tons, 
carry, respectively, a 6-inch and a 10-inch 
| belt. Their speed is 20 knots, and each 
four S8-inch and twenty-two 6- | 
jinch guns. They were completed in 1901 
}and 1898. 
Russia has in the 
Baltic two fast scouts, just completed, the 
‘Moraviev” and the “Nevdskoy,” of 4,500 
tons and 27.5 knots, mounting eight 5-inch 
vessels, the “Junt- 
“Askold,” 


ADVERTISING 
CLASSIFIED 


class are of 7,775 tons | 
7-inch side armor. 














SPECIAL MACHINERY 





CONTRACT 


MANUFACTURING 


Dies, Stampings, Parts—Real Service 


The Globe Machine & Stpg. Co., Cleveland 


Models and Experimental 7" 
ef, 


mounts 





Of protected cruisers, 
INVENTIONS DEVELOPED 
SPECIAL MACHINERY... 

E. V. BAILLARD: CO., 24 Frankfort St., N. 

|guns, and six older 

3,050 tons and 24 knots; 


ELECTRICAL | AND MECHANICAL DEVICES 


TO ORDER 


chug,” 


MODELS, INVENTIONS, Sita Paihiaee 6.200 tons, 23 knots; “Bogatyr” and 
BENS. SEES Ste Sr eee te: V- City “Olef,” 6,650 tons, 23 knots; and “Diana” 





and “Aurora,” 7,600 tons, 20 knots per 





MECHANICAL 
SUPPLIES AND MATERIAL 
of all kinds | hour. 

EXPERIMENTAL AND pat ; 
LIGHT MACHINEWORK| ~The most 


valuable asset of Russia in 
ithe Baltic consisting 
lof 80 destroyers and 13 submarines. The 


CLOCK MOVEMENTS earlier destroyers, built between 1895 and 


Spring pg and parts manufactured NE i iininieds on 
» Die and Tool Work 1905, average about 3° 


MODEL AND EXPERIMENTAL WORK (and their 





de : 
122 MILK STREET, BOSTON is her torpedo fleet, 


70 tons displacement, 


speed is from 26 to 2S knots. 


LE COLE Gs. Senne, Som. The later boats, twenty in all, are from 
ahal ARTICLES HOO to 650 tons, with speeds of 26 and 27 
NOVELTIES & PATE ee eae 





MANUFACTURED BY CONTRACT, PUNCHING DIES 
LIGHT AUTOMOBILE STAMPINGS 
£ KONIGSLOW STAMPING & TOOL WORKS, SESE. 0 





“Novik,” of 1,260 tons and 36 
Thirty-six new boats of this 


speed is the 






knots speed. 
VRITE FOR BOOKLET OF “Novik” class are being built and many of 
INVENTOR? S SUPPLIES them will soon be in the war. 
UNION MODEL WORKS nv > P : > 
Established 1882 119 S Clark St., Chicago The Baltie fleet also includes 16 torpedo 
The oldest, most reliable, most efficient model boats of from 120 to 200 tons, and from 21 
making and experimental house in the west 
to 30 knots speed. 
| The submarines built between 1904 and 
1909 vary from 150 to 500 tons in dis- 
| placement, with surface of from 
|9% to 15 knots. A dozen new boats are 
of large size and high speed. 


available 


UNIQUE SENSATIONAL NOVELTY — 


speed 





ars. C arrie din pocket, fits any 
it ays from 1910 to 1940. 
AG E NTS WANTED 


51 East 42nd St., N. Y. City 


| being built, 
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LAN YTHING f33" 


118.124 North Clinton 8h 
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Germany’s Bid for Naval 
Supremacy 
(Concluded from page 184.) 

side. Their speed is about 21 knots. The 
“Prinz Adalbert” and “Friedrich Karl,” 
completed in 1903, are generally similar to 
the “Roon” class. The “Prinz Heinrich,” 
of 8,900 tons, completed in 1900, carries 
two 9.4-inch guns in two turrets, forward 
and aft, and ten 6-inch on the broadside. 
sie de Her speed is 20 knots, and she is protected 
a” ~ mle aici “. reed ig Sehool 1) with 4 inches of armor. The “Fiirst Bis- 
. ts |marck,” built in 1897, of 10,700 

jmounts four 9.4 inch guns in two turrets, 
|forward and aft, and twelve 6-inch on 
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When buying incandescent lamps 
consider 


Quality of 
Light 


and the 


CARBON 


= 
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An actual photograph showing how much more light P 2 4 

is given by a 100-watt Mazda than by 100-watt Carbon S 

lamp. Both are used with the same reflectors ro uction Ay 

Note the great difference in light thrown on the cards is 

‘HE average industrial plant does enough work under arti- | 
ficial light to make it seriously affect the amount of pro- 


duction if each workman does not get sufficient light to keep 
pace with his daylight production. 


Westinghouse Mazda Lamps |’ 


provide a sufficient quantity of good quality light at the minimum cost so 


as to enable each workman to do the maximum amount of work. The ‘ 


new improved type of Mazda lamp in sizes from 400 to 1000-watts 
give nearly six times as much light as the old style Carbon lamps for the 
same amount of current. Inthe smaller sizes Westinghouse Mazda lamps 
are from three to four times as efficient as the old style lamps. In other 
words you can get from three to six times as much light in any part of 
your plant without increasing the current consumption. 

Our engineers can show you how to use Westinghouse Mazdas~~a ser- 
vice which costs you nothing. Send for our booklet on Industrial Lighting. 


‘*Guaranteed by the Name”’ 4 
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Westinghouse Lamp Company 

















Atlanta Chicago Detroit New Orleans Salt Lake City 
Baltimore Cincinnati El Paso New York San Francisco 
Boston Cleveland KansasCity Philadelphia Seattle 
Buffalo Dallas Los Angeles Pittsburg St. Louis 
Butte Denver Memphis Portland Syracuse 


Distributors of McCandless Mazda Miniature Lamps 
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the broadside. 
ae The German fleet is strong in protected 
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cruisers and fast scouts, of which she pos 














Morgan pede neha ata sesses 41. The five ships of the “Freya” 
: > ree = Lik ; Ho ' class, 19 knots speed, carry two 8.2-inch 
Park ¢: sere ag hag a 
) E cithfaite lecnatet ad and six 6-inch guns. They were built in 
Wr lay f freesatalogve « P — stricta ; O07 

Academy | 1S98, and reconstructed in 1907. 
Morgan Suhimben, Mergen Park, Iil., Box 209 The finest protected cruisers of the Ger- 
Known for Character ——! man navy are the five scout cruisers of 
po caren —————| the “Karlsruhe,” the “Breslau,” the “Kol- 









berg,” the “Dresden,” and the “Stettin” 
Much has been heard of these 
|ships during the present war. They are 
many of them having speeds of 
that the fast pro- 
‘ruisers of the Brit- 
capture 





ANY ONE OF THESE 


FREE INSTRUCTION BOOKS 


“Water Meter Inspector” ‘“‘Plumbing Inspector” 
iner of Charitable Institutions Examination” 
With one year’s subscription to 
The Civil Service Magazine, $2.00 postpaid, U. S. 
Home Dept., Civil Service secs * Co. 
225-229 West 39th ‘Street, New York 
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Iso fast, 
|from 26 to 28 knots, 
{tected and armored 
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LEARN WATCHMAKING j Cee 


and become independent. Refined, profitable labor. | of the merchant ships afloat. 

Good-Paying Positions Secured. ¢ tent men al- | 

Ways in demand Easy to iea ae “y earned At the opening of the war Germany had 
ite }130 destroyers in commission, and no 


while studying. Write for our Catalogue. 

St. Louis Watchmaking School, Dep't 6, St. . 
;doubt she is rushing work with feverish 

| haste upon those which are now building. 


SPORTING GOODS 
Her destroyers, especially those built since 
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VEEDER Price | 1905, are fine vessels of their type, varying 
$1.00 oan P P 

" &e from 525 to 820 tons in displacement, and 

ounters jhaving speeds of from 30 to 32.5 knots. 

ame Senet. OF Fevahatianne |They are excellent sea boats, and Ger- 


Cut full size. Booklet free 
VEEDER MFG. CO. 
18 Sargeant St. Hartford, Conn. 


Cyclometers, Odometers 
Tachometers, Counters 
and Fine Castings 


many has paid particular attention to this | 
jarm of her torpedo service. It is probable | 
that before the war is ended these craft 
| will have crippled or sunk many a first- 


| 


|class ship connected with the navies of 


| 
| 


Represente aie Great Britain 
by Markt & ( Ltd., 6 City 
Ro vad, Finsbury Sq London 

: Franc vy Markt & Co. Ltd., 107 Avenue Parmentier. 
Pari ermany, Austria Hungary and Scandinavian Countries 
by Luc aa Loewe & Co., Hutten Strasse 17-20, Berlin. 


the enemy. 
The Germans were slow to take up the 





submarine; but as soon as this type of 
craft had proved its great offensive and 
defensive value, the navy paid great at- 
|tention to its development. At the open- 
ieee Bagg | ing of the war 21 submarines were in 

Their submerged displace- 
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For economy, safety and convenience, provide your home 


with electric light. Installing an electric light plant will give 
you every convenience of electricity enjoyed in the most 
modern city home. Investigate the 


“Rumely Special” Light Plant 


This plant, made especially for farm use, is simple and 
easily taken care of. Every part is controlled by the switch- 
board, so but little attention is required. 

In addition to lighting, it furnishes power for small motors 
that operate many labor saving machines in the home, and the 
Rumely-Falk engine, with which it is equipped, can be used 
to drive direct a large number of farm machines. 

This plant is made in five sizes from 75 to 1200 lights. 

Ask for the Rumely Electric Light Plant catalog GC 7 

It shows how you can secure, at a very low cost, all the con- 
veniences of electricity in your home and about your farm. 


RUMELY LINES 


Kerosene Tractors Posing Ge Gan — Gasoline Engines Cream Separators 
Gasoline Tractors Threshi Oil Engines Corn Machines 
Steam Engines Clover elles Baling Presses Lighting Plants 
RUMELY PRODUCTS COMPANY 
Uncorporated) Illinois 
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| 7 : , ) — 3 
| The purpose of the explosion is the same ; e gun ei pee 
it drives out the projectile-—in the linder it drives : 
3 . o . : 
' down the piston head. ‘ > e 
the full effect of the explosion in the gu e | ; $ : 
: : : : e 
e is fitted with a flanged metal band around th ear end % 
ents the escape of the expanding gases. ape 
The piston ring is used for the same reason—to secure such 
exact ht of piston head to cylinder as will make any loss either 
| . r ex ion impossibie. In addition, the really efficient piston ring must 
minate de ve friction and at the same time keep Surpius ¢ he combustion 


ply fully with ail these specifications equa 
The Leantooe Piston | £ a tw ece g 
strong, © easy a Fa alf e 
and ioter king © ec sealing a “ 
Mode of especial met see g great a e 
clasticit L gage as a at : ta 
and careful a et testing can make 
; » 
Leerftooe King . 


““Ask the Us 


In use on 
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Piston Rings 


MADE BY MCOUVUAY-NORRIS MFG. CO 
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and prolonged motor life 
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Sold by all up-to-date 
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; and Motor Boats PISTON HEAD PACKING RINGS and marine stores 
Manufactured by 
McQUAY-NORRIS MANUFACTURING CO., Dep't. S. A., St. Louis, Mo. 
Branch Offices: 
New York — 1919-29 Broadway at 6411 Chicago—Suite 718 Michigan B Bidg., Los Angeles—224 Central Bldg 
Pittsburg 20 Tiega St Michigan Ave. and Wasbing St Canada—W. H. Banfield 4 Sons, 
ameas City--515 New Nelson Bldg San Francisco—164 Haasford Bidg No. 120 Adelaide St. West, Toronto 
Look for the name \gax\roor stamped on the Ring 
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| Rifle Fire and Aircraft 

| PPV ul experiment of shooting with a rifle 
I from an aeroplane 
Hdward C. 
United 
were SIX 


ut an army target 


jhas been tried by Crossman, 
| 


who tells Service 


his story in the 


| feet square, with a 20 inch bull's eye, and 


VWagazine targets used 


j constitute the mark used at 500 and 600 

yards in army slow fire practice, so the 
ltask set for the aerial marksman was 
| «lee idedly severe, especially as his work 


had to be done under particularly trying 
conditions. 
“In front of me stretched the hood, cov- 


ering, like the hood of a motorear, 
engine of the tractor biplane,” says Mr. 
Crossman. “My left elbow rested com- 


| fortably on the top of the hood, the muzzle 
}of the light sporting Springfield protruded 
crossed stays running 


beyond a pair of 


from upper to lower plane. 
‘Just left 
|half faced to the right, were the four black 


[pipes of the exhaust, innocent of muffler 


under my elbow, as I sat 


and but a few 
“The muzzle of the rifle did not 


the forward part of the hood, and I was 


feet from my ears. 


clear 


implored by Earl Dougherty, the aviator, 


and by Gage, the owner of the great trac- | 


tor, not to shoot off either the crossed 
| stays or the top of the radiator just below 
|my rifle. They made me nervous, there 
were too many things to consider. Just 
above the breech of the rifle ran the flex- 
ible tube of the gas line from the tank 
just over my head. I was beseeched not 


to let the rifle recoil into this tube and 
break it, 
forced to do some unplanned 


with the alighting not of the best.” 


lest the engine stop and we be 


volplaning 


With the engine chattering under his| 
elbow like a rapid fire gun the machine 
swept around the field, and the targets 


were discovered as a far off postage stamp 
affair against brown ploughed earth, but 
too distant for the experiment, so the craft 
was turned, and, pitching and vibrating 
junsteadily in the “rough air,” a long cir- 
cuit was made to get within range; and 
it became evident that it would be a case 
of snap shooting, and some luck to make 
a hit under the conditions. 
“Heeling over before the heavy breeze 
under our planes,” Mr. Crossman continues, 
“we turned once more, and this time point 
white 


ed our bows for the tiny square a 


half-mile away. We dropped a little, but 
it was rougher as we went down. Appar 
ently we were not traveling fast, but the 


| target came to meet us with most amazing 
| rapidity. 

“At 400 yards, with the of the 
rifle quick far 
larger than the target, I caught the flitting 


muzzle 
traveling in vibrations 
gold bead on the paper, and squeezed the 
trigger 
“IT had 


sort, 


expected a party of 
| some that The light 
rifle, fired with the heavy army cartridge, 


surprise 
but not sort. 
| tapped me lightly on the shoulder, but 
lthere was not a whisper to announce that 
i the shot had gone, not the faintest sound 
lof the usual Springfield bellow. The roar 
ij the engine and the blades close to me 


were terrific, but that they could utterly 


| 


the | 


drown the sound of the rifle seemed im- 
possible. 
| “Seemingly behind the paper there} 


|} spouted from the soft dry earth a brown | 


end to 
had 


that 
whether 


column of dust put an any 


doubt as to the rifle been 


fired. 


; | 
“Another shot kicked up a second plume | 
| 


at the range of 200 yards, then we swooped | 


target like a 
familiar 


the 
The 


down for 


quarry. white paper with 


hawk on its | 


lits lines and its jet black center came up 


to meet me at horrifying speed. One more 
shot tapped my shoulder, and spouted dust 
behind the paper; then we swept off into 
the old 
height. 
“Apparently 


air once more and sought our 


the last two shots had hit 
the dust seemed to be directly behind it 





jalthough I could plainly see it from where 
I sat. We 


mile-long circle, 


swept around the field in our 


while I noted my assist 


jant making frantic signals with his disks 
that my shots were going high.” 

A second circuit produced the same re- 
sults, while in the third attempt the craft 
was headed point blank for the target, 
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“ It’s the Sharp Tool that 
Lightens the Job - 


Smooth-cutting chisels — plane 
bits that fairly eat away the stock 
—gouges that do their work in 
half the time—in fact, every tool 

on edge keen 
r the day's 
work in the kit 


~. where there are 


borun- 
um 
Sharpening 
Stones 


: The round ‘or 
oblong com- 
bination Car- 
borundum 
stones; coarse 
on one side, fine 
grit on the 
other, should 
be in every 
outfit. © 

here is a 
Carborundum 
stone for every 
edge tool for 


every sharpen- 
ing need. 
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Distilled Water 





PENCILS 
FREE SAMPLE 


Prove for yourself 
Venus Pencils are best. 
Write for Free Sample. 
Ask for Hard, Soft or Medium. 
iu LAST LONGEST 
WRITE SMOOTHEST 
LEANEST 








utely g nteed Ee 
AMERICAN LEAD PENCIL CO. 
217 Fifth Avenue, New York 
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For All Purposes 


Laboratories, schools and colleges, hos- 
pitals, clubs, bottlers,- manufacturing 
and wholesale druggists, medical manu- 
facturers and all other users may now 
have absolutely pure water at trifling 
cost with a 


Polar Water Still 


Designed for particular needs and made in 
small or large capacities. Gas, oil or steam 

operated. A Polar 
Water Still makes 
it possible for 
offices and fac- 
tories to have pure 
water for drinking 
purposes economi- 
cally. 

Cities of 5000 and 
over will support a 
Distilled Water 
Business. A small 
investment insures 
a steady and profit- 
able business, sum- 
mer and winter. 
Ask for complete 
information. 


Polar Water 
StillCompany 
9 A. Michigan Ave. 
CHICAGO 
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Everybody Saves Time 
Every Morning 


if you open the mail with a “Lightning” 


\ mu house writes 

‘“What we feared as an obstacle, was, slitting 
the mail matter as well a the envelope, and 
coil lropping out of the envelope, which in 
fact prove 1 to be no obstacle at a mce we ex- 
perienced no difficulty along that !ine.”’ 
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Lightning Letter Openers 


Power and Hand Models 








open mail 10 to 30t y ha Will 
not cut enc effe a a a you t 
distribute ihe opened ail t ft i ta as soon 
a6 received | 

Write u a age a a a ‘ y« which | 
Lightning will pay you | Write i 


est p tor art liars wday | 
Lightning Letter Opener Company | 
69 Exchange Street, Rochester, N. Y. | 


GENERAL OFFICE 





our Statloner 
tr offer 





B. GANCHER, A.A.M. CO 
148 Duane St New York 

















100% lubrication will cut | 
your acquaintance with the 
repair man and add long 
life to the car. Pure flake 
graphite, found only in 


DIXON’S 
Graphite Lubricants 


gives 100% lubrication. It is the 
only graphite known that won't ball 
up or pack. Friction never has a 
chance when Dixon Lubricants 
guard the bearings. 


Equally good for motor boats. 
Write for the Dixon Lubricating Chart. 


THE JOSEPH DIXON CRUCIBLE CO. 
JERSEY CITY,N. J. 


N 
PA TaN Established in 1827 PA ae, 


a en a 
















I must 
have one 
in my 
home! 


Asimple and most 
effective means of 
caring for ashes, 
garbage and ref- 
use. No modern 
home is complete 
without 


The SHARP 
Rotary Ash Receiver 


It not only eliminates the ash-dust nuisance but is 
a perfect preventive against fire from hot ashes. 
Can be installed under any type of heater before 
or after building. Insures Pure Dustless Air 
and more healthful conditions throughout the 
house. Read what Mr. George W. Babcock, a 
leading business man of Louisville, Ky., says: 

“y g Ash Receiver which ¢} 






Cover Plates off 





st satisfactory device I hav 


Builders, Architects, Health and Fire Commis- 
sioners recommend the Sharp Rotary Ash Re- 
ceiver. We wil! gladly send you full particulars 
together with the endorsement of many satisfied 
sers 


Districts open for representatives. > 
THE W. M. SHARP CO.,33 Park Place, Binghamton. N. Y. 
ARCHITECTS : Cataloged in Sweet's Index, 1914. 














~ | fliers above him.” 


| best players in the history of 


| best qualified by 


| later, 
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but the marksman, waiting for the last | 
the trigger late, just | 
as the ship shot suddenly upward, send 
the of its 


second, too 


pulled 


ing last shot higher than any 
predecessors, 

The summing up of the trial is instrue- 
tive, although disappointing for those en- 
thusiasts who expect such universal ap- 
plication of the flying machine. | 

“Needless to say, the man on the ground 
with his own rifle is far more formidable 
to the man in the ship than the airman 
can ever hope to be to the humble plodder 
below him. Hitting the ship at a range 


when fire from the ship becomes remotely 


effective is an easy task for any skilled 
shot; and with two passengers, stays, gaso 
line tank and engine as the vital points | 
of the ‘bird,’ the pilot will well 
to cross rifles with anybody on the solid 


do not 
ground. 

“With a mark 25 feet square, and with 
that the said mark | 
riflemen to reply, the air- | 





circumstances such 


contained no 
man might approach the earth and open 
fire with his own rifle. 

“Aside from such combination of fortu- 
nate the airman 
well to keep out of reach of the humble | 


circumstances, will do 


|}infantryman below, even though there be 


but one of the infantrymen, and he be} 


|} guarding something most desirable to the 


The Scientific Side of Baseball 
By Arthur Macdonald 
UCH of the matter presented in this 


N 


article is based upon opinions of the | 
the 
and it is usually the opinion of the player 
his skill 


game, 


and success in 


the play in question. This is the most 
that can be done in any scientific study, | 
where a sufficient number of facts have | 


If, as I shall suggest 
takes place in the| 


not been recorded. 
everything that 
game were recorded, it would not be nec- | 


essary to depend so much upon opinion. 

A rigid of baseball is, | 

therefore, not as yet possible. 
Fielding.—The great thing in fielding is 


to know where to throw the ball after you 


scientific study 


have caught it, and to be careful how you 


throw, for more games are lost by wild 
throws than any other kind of error. If 
not possible to keep a man from running 
to home base, you can throw it as if you 
meant to send it home, but really for the 
pitcher to put men out on bases. 

the Ball.—If 


ball so that it is too late to throw to first 


F'umbling you fumble a 
base, nevertheless make a motion as if you 
intended to do it, but 
base, to retire some runner who thought 
On the 
other hand, a little fumbling may be pur 


throw to another 


you were going to throw to first. 


posely done, to coax the runner to make 
the next base and be thrown out. 

To Put Out 
When a runner is on first and an infielder 


Ven Overrunning Bases. 


throws the batter out, throw the ball to 
second, as the man running from first 
often overruns the base. For the same 


reason, if a man is on first and a ball is 
batted to left field for a hit, let the fielder 
shoot the ball to second, while pretending 
he is going to throw to third, and he will 
often put the man out on second. 
Difficulties of Right Fielder.—The right 
fielder has special difficulties, because balls 
hit in that direction curve sharply in the 
him to extend his terri- 
tory far over the line. These curves from 


air and compel 


right-hand batters are especially trouble 


some. The left fielder has the same diffi 
culty, but in a less degree. The right 
fielder is called “Old Probabilities.” It is 


the opinion of many that right field should 
be played in close, except in the case of 
certain batters whose habits are known. 
A few fielders claim that they can tell by 
the sound of the bat into which field the 
ball is coming. I have found by listening 
very carefully that this difference in sound 
is a fact. 

When a right-handed pitcher delivers a 
eurved ball to a left-handed batter, 
the probabilities are the ball will be hit to 
right field. If the first and second base- 
men and right fielder know this they have 
a special tip. If a high ball is to be de- 
livered to a left-handed batter, the first 
and second basemen upon getting the sig- 
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These Engineers, Conductors 
and Trainmen of Fast Limited Pas- 
senger Trains, and thousands more, 
carry the Hamilton Watch because 


of its accuracy. 


Railroad men agree on Hamilton Accuracy. 
Jewelers know how watches wear and 
they agree on Hamilton Durability. 


Write for the Hamilton Watch Book— 
**The Timekeeper’’ 


There are twenty-five models of the Hamilton 


watch. 


Every one has Hamilton quality and 


Hamilton accuracy. They range in price from 
$12.25 for movement only (in Canada $12.50) up 
to the superb Hamilton masterpiece at $150.00, 
Your jeweler can show you the Hamilton you 
want, either in a cased watch or in a move- 
ment only, to be fitted to any style case you 
select, or to your own watch case if you prefer. 


HAMILTON WATCH COMPANY 


Dept. A 





Lancaster, Pennsylvania 














500 Progressive Businesses 
Adopt This Dial This Year 


—this dial, which is the outward form and semblance of the 
Automatic-Phone, a better Inter-communicating System. 


Here is the old style manual switchboard which is re- 
placed, putting the girl at some other work which can- 
The expense of opera- 
tors’ salaries is eliminated entirely—but that is only a 


not be done better by a machine. 


small part of the saving. 


Here is the Automatic Switchboard, which takes the 
It makes all connections instantly, 
automatically, with absolute, inevitable certainty. It\does 
not require light, air or valuable floor space. 
It is on the job 24 hours 


place of the girl. 


tired or cross or out-of-order. 
a day. 


Here is the instrument that connects each man and de- 
partment with every other man and department. A 
twist of your finger (or your secretary’s finger) on the 
It is secrei — your conversa- 


dial gets your connection. 
tion cannot possibly be overheard. 


Here is the saving in time—18 seconds on every call— 
over the most perfect manually operated system. At 30 
calls a day this amounts to a working week each year 


for each employe using the telephone. 


Sears Roebuck, Solvay Process, Baldwin Locomotive, 
Standard Oil of Ohio, Illinois Central R. R. and scores o! 
others use and highly recommend the Automatic-Phone. 
Our booklet, “‘At Your Finger’s End,” tells why. It’s 
free. Request a copy today. Mail the coupon. 


AUTOMATIC ELECTRIC CO. 


Makers of 500,000 Automatic Telephones 
In Use the World Over 

New York Chicago Atlanta Dallas Toledo 

Cleveland Buffalo Detroit Portland, Ore. 

Pittsb Indi lis Des Moines St. Louis 


AUTOMATIC TELEPHONES, Ltd. 
Liverpool Winni Sidney 


peg 





It is never 





MAIL COUPON FOR FREE BOOKLET 
efaoa@«a« a « 


Automatic Electric Co., Dept. 96 
Chicago, Ill. 


Please send me a copy of your booklet, “At 
Your Finger’s End.’ We use telephones 


I sctstsintnenszeninscmmanigiiaiinn _— 


St. and No... 


C0i ccecnscsedtinatnniinistane 
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nal should move up toward second. Also]! 


a low curve for a right-hand batter will} 
go to left field. A fast, straight ADVERTISING 


probably 


ball is liable to be hit to right field. 
Other Points in Fielding.—If three men CLASSIFIED 


are on bases with one out, do not play in| 
Hi so close. If the ball be hit to shortstop or] 
third baseman quickly, do not throw home, | LA THES AND SMALL TOOLS 


but to second to make a double play and 
end the inning “STAR” yo mo 
+ c ents 


‘ It make ¢ a diff 1 ( NCE “- When an outecurve is to eadl-aneronge on ee a : ‘. =a a LATHES 


third baseman and shortstop should move | 











A Case of Lubrication In The Highest Degree 






















} ag weal fine accurate work 
the repair shop, garage, tool 
room and machine shop 
Send for Catalogue B 
SENECA FALLS MFG. CO, 
695 Water Street 
Seneca Falls. N. Y..U.S.A. 


toward second base. } 

because it prevents frictional losses, promotes maximum | Te entrap a grounder, get in front of | 
- . . . . “1° the ball and keep the hands as near the | 

CTCIENK y til the motor and Increases 1S sery iceability. body and feet as possible, and if you fum 


ble you generally stop the ball at least. If | 


Lathes, made of 


. 0 Pe rwar 1e » bs it is are “SEBASTIAN 
The Facts in the Case you reach forward to meet the ball it is} Be Ray yt 
P i i pert workmen. Let us send ;ou our 


apt to hit your arms and bound away. 
latest illustrated calalog 











, It might be noted in passing that some - 
T The Sebast Lathe C 120 Culvert Street 
A\ ( )I /l N Ih is re fine -d times an outfielder misses a ball, because | , "Chas innati, Oh io — sn 
only from 071e untifor Wi ew does ed “ p his eye const - “ge Friction Disk Drill 
‘ vatter. e has more excuse for 11s 
has a rude oil of COTTCCT | than the infielder because, especially in a 
, | pitcher’s game,” it requires much pa- — a woe 
gravity and high quality, | “pitcher's same, e nuch P| —pHas These Great Advantages. 
. . tience to keep up a constant watch on the | The tantly changed from 0 to 1500 
By our special pre ICCSS of | batter when very few, and sometimes no ing ut stop oe ae fot oe ap cl «4 
4 : | ‘ . » fie > This © iti ances ws ange aw erfu'e 
manutact ure the Hoating | balls come to the fielder. This condition ape wil tosekars 
I it , | might be improved by better batting, and | " Send for Drill Catalogue 
carbon ale Impurities are |; » felding is aleo voo e . 1} 
: I | if the fielding is al good, the game will W.F.& Jno. Barnes Company 
entirely remov ed, vet the be thrilling for the spectators. | shed , 
lj » f i] . 9 | | Some of the best fielders do not neces 1999 Ruby icant "Rockford, Illinois 
ite O the ol 1S pre serve sarily have the highest averages, for they Te Oa Zan 
Yi a Saag. . A eag 











and its lubricating value enhanced, because the indt- | witli attempt to reach flies that the ordi-| 2 M 
j ° ia j ; . ' : | nary fielder never could or seldom would . , rT) EVIL” 
vidual 7101e¢ ul , ar i/ If wwtact. It burns up ¢ leanly try to get. The reason averages do not tell RED DE} 
and eV enly. the whole truth is that the official score 1 long, needle nose model that 
= does not record these omissions of the ‘ 
The Motorist’s Verdict—Proper Lubrication! mediocre player on 
Pitchers.—Modern pitchers are not bail 
” “a : . players in the ordinary sense. For state : ‘ st paid. hack 
Because it forms an equally thick “‘cushion’’ of oil between the moving metals, de- | 4.. numerous cuits & « til aa he aie HEMENWAY co. on 
of ee 4... . City 


mal loss and enabling the motor to generate its maximum power. player, and the pitcher will fulfill few 


: P > . P « ab 
them. The pitcher, for instance, is rarely = A og a 
| —~ 


Buy the oil in the blae can Tell us your make and a good batter or base runner. 


Pitching has been so highly developed as | “Responding to the Call” 





reasing the iricti 

































2 Five Galion Cans to the Case we'll tell you your grade A 
if ) leale ‘ t PI pet t The €viders to become the most specialized feature of | from the practic al kind, we are » ased to intro: 
' _ > os . The pitche s ae mechanic for a duce the J y 
Ask C ct f testimonia f the game fhe pitcher must study each Bre ast Drill that BREAST “pk IL L with 
j : a matter ; sliver hi » ki f be » | shall eclipse all ex- Gear Locking 
A batter and deli e him the kind of ball he Sues Toute of tae oa Hn . 
, _— = \ does not like. The majority of games are 
Write for “The Labrican”’ aa . won or lost by pitchers blundering at the 
j crucial moment. } 








» pitche P ; ers alk ; , | [thas ali thestrong . 
One pitcher had a legal balk motion. He <antah cakaceaune / 
acquired this by pitching at a mark on 4 | Points of existing Drills, and REALim 

‘ | provements added that are peculiar to 
fence for first base while looking at an-| itself. PRICE, $5.50 
}other mark which stood for the home| A. J. WILKINSON & CO., Machinery 
3 84-188 Washington Street Boston, Massachusetts 
By faithful practice he could sud 


late. | 
or nly throw to first base and put runners You May Crowd a CRESCENT JOINER 


Indian Refining Co. 
Dept. “K” 
New York 























- ws 
} out while looking straight at the batter apecit 
coineenia . a eens Pitchers sometimes complain of their pe 
support, but they would receive better sup- | “~ or elo ualing 


of Saud Saws, Saw Tables, “Planer *, 
Planers and Matechers, Shapers, 
Swing Saws, Borers, Disk Grind: 
ers, Variety Wood Workers. 


basemen and fielders as to what kind of | rap crescent MACHINE CO., 230 Main St., Leetonia, Ohio 


QHow it is constructed, how much it 4 
HE ED a ost, is it practical from an archi port if they would take the trouble al- | 
tural and engineering standpoint > ways to signal, or have others signé il the 
Phese and other important questions relating to the structure are discussed in a good, th vane 4 illustrated article published in 
















| entific American Supplement 1685. Price 10 cents by mail. Order from your newsdealer or from 
| ball they purpose to deliver next. — 
MUNN & COMPANY, Inc. Publishers a a . 
| 361 Broadway, New York Sometimes a pitcher, who is called a GRITS FOR EVERY GRIND 
” | Ve operate 20 grindstone quarries, anc 
IL = “waster,” never puts a ball over the plate protons a greet variety of orite.’ Our 
~ aders select exactly the right 


your work 


“ es : “| until compelled to do so, but throws it 


CLEVELAND GRINDSTONES 


‘or mechanics, machinists and industrial 
chools Largest production Guaran- 
teed even grit Write for catalogue 


In defense, pitching is rated as high as 
: } Keystone Model THE CLEVELAND STONE CO. 
SO and as low as 20 per cent of the game 1129 Leader-News Bldg., Cleveland, 0. 


Pitcher 4 star spit-ball 


7 f . 1 NSpit-Ball d 

AN \ pitcher follows two of his spit-balls (which GROBET - SWISS FILES 

$ 90 drop sharply when crossing the plate ) by] Are the standard of excellence in 

EEUine ayana ecco Ss a straight fast one which invariably jumps SA Mg Bn ost paid as an in, 
hi ‘ troducer 48 files especially adaptec 





high, low inside or outside to make the 
batter hit bad balls. 

















FR wt FAC TorY Dirrct ToYou By Ex OR PARCEL POST when it reaches the batter. This jump, | esmmmiiypggete fTOCUCET ON ere and inachiniste on 






i RX 
| 
from our own plantations in Cuba—leaves that are too short Sata fo « a - f » inche | receipt of $5.00 This is a chance to get a set of 
cigar y, no t ands or decorations, but ye mi mt emoke | Which is about three or four inches, looks | files you'll appreciate and we'll get future orders. 
ustomer all ther \ 8 o eve r . 2 . 
¢ tine Get Acguainted’” pric Meeetully ‘retunded if "you don't receive. at leas much greater to the batter, who has just} MONTGOMERY & CO 
e Ss s s . | z . 
"Our references: Dun of radstreet’s or any Bank + seen the spit-ball drop on him, so that ex- | 109 Fulton Street New York City 


touble value Mention streneth when ordering 


EDWIN CIGARCO. Inc - Largest Mail Order Cigar House in the World | pecting another spit-ball, the batter who 
DEPT. No3. 2338-2342 THIRD AVENUE NEW YORK 3 | has just swung over one is very liable to WE DRILLING 
. -- LL MACHINES 


|}swing as far under the straight ball. 








| spit-ball is difficult for catchers to man | Over 70 sizes and styles, for drilling , either deep or 
| ae, especially when men are on bases. | tan pity vg a ot Py "ale Ge 
Spit-ball seems to have been dropped by be a yan a is 

$s Li ht ret '@e) ki iz | some for esthetical and other reasons.— WILLIAMS BROS.. Ithaca, N. Y. 
est Ag dan 0 Ing ue Abstracted from American Physical Edu-| “ BORTLAND CEMENT MAKING is described 
. : at ek-btbe-beters records cation Review. in excellent articles contained in Scientific American 
—_— Supplements 1433, 1465, 1466, 1510, 1511. Price 


‘ i 10 cents each. For sale by Munn & Co., Inc., and 
Resseeee end meselias An Electrical Signal Invented by Fes-| ,}) newsdealers. 
ge ama : ~ senden.—Reginald A. Fessenden, of Brant 


caused over 100,000 fires in six months. While the misuse and . *  ——_ 
- “ b i And Rock, Mass., has secured a patent, No. Use Kerosene With Your 


abuse of acetylene caused but four fires during the same period. 


there are over a quarter of a million Counrry-HomME-ACETYLENE- 1,101,914, providing an apparatus for sig- Present Carbureter 






Insurance records show this— prove ity 


the misuse and abuse of city 








































PLANTs in use. A mighty fine showing for acetylene. . naling by electro-magnetie waves in which , , , 
eet of acetylene makes more light than a thousand feet of city gas. For this reason acetylene light _ : Breeze Two Fuel or Kerosene Adapter Valve does it 
burmers have small openings — so small that not enough gas could escape from an open burner —in a whole day a radiating conductor close to the earth, | Attaches to any carbureter. Adjusted from seat to 
~» to de any t whatev and grounded at both ends, lies in the! most powerful mixture of kerosene and gasoline. 
Also. a ene gas is not polsoaous to breathe — you would suffer no harm in sleeping under an open unlighted am er aa . ids, es 7 More power in kerosene. Wonderful economy, $3.00. 
burner A " i witt » odor whatever — but acetylene from an unlighted burner bas a strong direction of propagation of the radiated . . 
Se ceetiias lanppihanke caaen atenten. ee te A deciee Flexible Metallic Hose 
Also, acetylene lights are permanently fastened to walls and ceilings — they cannot be tipped over. waves. Another patent, No. 1,101,915, to For All Purposes 
pe ska ech i= das it is displacing. the same inventor provides an addition for | armored tire inflating tubing 15e. per foot; connections extra 
issi i : , i sleetrics 60c. Carbureter Hot Air Outfits, $1.00; complete with stove 
. wing tdi 42nd Se. Building. dissipating any portion of the electrical and three feet of flexible tubing. Armored gasoline tank Pare 
. r < — she ilis j >} iati 4 Bt rice 50c foot f 5] tions $1.25 pair 
U nion Carbide Snies Com any Dept Peoples Gas Bldg. charge not utilized in producing radiation, to aa. wulsdeaiin of manes wads, Peoul beings 
. GO, ILI . - 
} P ? CHICA 1 by means of low resistance conductors. catalog. BREEZE CO., NEWARK, N. J, 
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HE EDISON BATTERY practically 
doubles the strategic efficiency of the subma- 


rine, outlasting any boat where installed. Its stur- 


diness insures its superiority for gun firing and night 
siaht lighting; its reliability makes it pre-eminent for the 
operation of wireless apparatus, telephones and auxiliary 


and emergency ship lighting. The Edison Battery des 
not deteriorate. No unexpected call will find it “‘run down. 
There are no “‘blank cartridges” in atray of Edison cells. 


SCIENTIFIC AMERICAN 


203 


IN PEACE 


HE EDISON BATTERY operates more than one- 

third of all the electric trucks and delivery wagons in 
the United States. Its long life and practically negligible up- 
keep secures the greatest economy for electric commercial 
and passenger cars, lighting and ignition of gas cars, industrial 
trucks and tractors, mining locomotives, yacht and motor 
boat lighting and ignition, electric launches, R.R. train light- 
ing and signaling, lighting of country homes, churches, 
hotels, etc., and innumerable other uses and applications. 


EDISON STORAGE BATTERIES (Alkaline) 


For Strength 
"T HE EDISON BATTERY is made of high- 
plated steel throughout —con- 
Zz etc. The 


materials (nickel hydrate and iron oxide) 


HE EDISON 
1de, nickel 
: self-propelled trucks 


ne or jal ids, poles, cover 


For Power 


never-failing source of power for operating 
and tractors of the heavier 
sort, and for eliminating the complicated, costly 


For Permanence 
“T HE EDISON BATTERY is guaranteed 
to be capable of developing its full rated 
capacity at the end of four vear It may be 
left standing idle charged or discharged; it 


BATTERY provides a 


n perforated steel pockets and tubes 


and dangerous overhead wiring necessary with 


may be completely discharged or greatly over- 


trolley mining locomotives. Storage Battery 
cars are now practical for branch lines of steam 
railroads and terminals, and dock freight hand- 
ling may be put ona more economical basis by 
Edison-propelled baggage and freight trucks 

Information regarding | Batt 


charged; it may be charged in the reverse di 
rection or charged and discharged at very high 
rates without permanent injury. No expert 
attention is required for Edison Batteries to 
pive 100 per cent capac ity conti uously. 

Descript of I 


it renewa 


nto the grids by hydraulic pressure and 
t be loosened by the severest mechanical 
electrical overcharge or short circuit. 
t flagrant or prolonged 
Battery 


but the mo 


nt can harm an Edison 


on Battier that have made $0,000 mile 
Batt fM : 


es in year 


1 Bulletin N 


and other in 
Railroad Supplie fr ! 
PE g facts are ¢ l 


A Practical Battery, for Practical Operation in Practical Work 


Edison Storage Battery Company, 132 Lakeside Ave., Orange, N. J., U.S. A. 





James H. Hare 


America’s foremost war photographer, is now at the front 
taking pictures of the battles ever 

rht on this earth The photographs he gets will be 
published in this country only in 


oe gs | 
Leslie's 
Illustrated Weekly Newspaper 


=~ 


I» . 
for Leslie’s, vreatest 


wen 


Fa 


ae 


scnedivhaad 
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—— . At your newsstand 
ie. 


: 10 cents 
eg C ) 
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There is no other God but God”’ 


It is the Muezzin—the call of the 
Mohammedan to prayer. At its 
sound, two hundred million men 
and women bow themselves 
toward Mecca. 

How much do you really know 
about any religion but your own? 


Do you know what few great 
religious masterpieces are really 
worth reading? 

What few books of travel or 
science, what few essays, plays, 
biographies, histories, a busy man ought to read 


+ 
? 


—a busy man who wants to be a really well-read man? 


In a remarkably interesting free booklet, the question 
has been answered by Dr. Eliot of Harvard. 


The booklet is free; ask for it; it tells the story of 


THE FIVE-FOOT SHELF OF BOOKS 


Now yours for only a few cents a day “ome 
PREE BOOKLET 
DEPARTMENT 

bP. COLLIER & SON 
116 West Lith Street 
New Vork City 


Few things are more important to you . 
than your reading. 


You may send me the free book 
Perhaps you can devote to it only a ta oa pive Het talt ot becbe 
few odd moments a day. 

This booklet tells how you can 
begin today to make those few 
moments rea//y count. 


To get the booklet free, merely 
clip the coupon. 


No 


and St 


City State 
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‘The result of ae 
- g2years’ succes sfil 
expervence in y ‘¢ 
building motor cars | | Oe , 
CS _ ~ al 
\AmericasGreafest "Light Six’ $1485 
es 
lA 
I x PEE 
A “Light Six” That’s Different 
= —that has been carefully, pains- —that will throttle down to one 
2 takingly designed on sound en- mile an hour on high gear. 
= gineering principles. —that has speed enough to touch 
z that j hie the mile-a-minute mark. 
= —“(nat 1S Complete in every re- , 
: spect, havin aia feature of the —that will travel from 22 to 25 
2 a "inane zs d y miles on one gallon of gasoline. 
= ighest priced Cars. , 
= . —that has been accurately built 
2 —that has more than one horse- and expensively finished. 
2 power to every 55 pounds of W—that will maintain the reputa- 
2 weight. tion of its predecessors. Such is 
= THE 
icasGreatest “Light Six” 
: AmericasGreatest “Light Six 
2 Specifications in Brief 
= Unit power plant, 3-point suspension, 6-cylinder Vacuum gasoline system with gas tank at rear of 34x 4" tires, Firestone demountable rims 
= enbloc motor, actually developing 55 brake horse chassis. Splash and force feed lubrication Motor driven tire pump 
= power. 121-inch wheelbase Forced water circulation Stewart-Warner Speedometer 
= Left-hand drive, center control Clutch,three-plate dry disc type lined with Raybestos Improved one-man top, Collins curtains 
= Weight, com pletely equipped, 2950 Ibs., giving more Transmission, selective sliding gear type, three Clear and rain-vision ventilating windshield 
= than one horsepower to every 55 lbs. of weight speeds forward, one reverse Tire carrier at rear of chassis 
= Leece-Neville separate unit starting and lighting Haynes full floating rear axle : Clear running boards. Electric horn 
system Ignition from storage battery through Exclusive arch frame construction under hood 
Remy distributor and coil Crowned fenders Headlights with dimming device 
The Economical Rayfield carburetor Low center of gravity and long sweeping body lines 
ee In addition we build Model 31, “Big Six” with 65 brake horse- 
Automobile ; 7 a A 
Company power and 130-inch wheelbase—$2250; Model 32 Haynes “Four 
46S. Main St., Kokomo, Ind. with 48 brake horsepower and 118-inch wheelbase—$1660. 
Please send me your 1915 cata- 


SOUT ALM 


log with full information in regard 
to America’s Greatest “Light Six.” 


Name 
























Write for catalog today. Coupon here- 
with for your convenience. Use it. 


Dealers: Write at once for information 
concerning territory still unoccupied. 


The Haynes Automobile Company 


es " 46 South Main Street Kokomo, Indiana 


; I expect to buy a car about 


AON 
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am 








Deep, luxurious 
upholstering—hand-buffed 






with even distribution of 









Future Construction—Our Present Delivery 


While other manufacturers are still seeking ideas from 
Europe's 1915 automobiles we have already anticipated 
them. We offer for immediate delivery a replica of 
Europe’s most elegant type of automobile. 
with a wonderful motor; the same type of motor which 
won the first four prizes in the Indianapolis races this 
Rene Petard, the famous European engineer, 
whose name recalls his former association with the Italia, 
Fiat, Unic, and Daracq cars, has designed a small bore, 
long stroke, high speed motor, the 


Lewis Year-In-Advance Six 


and Wm. Mitchell Lewis, that pillar of American auto- 
mobile industry, is building this wonderful car in his own 
Into the motor Monsieur Petard 
has incorporated all the genius of his great engineering 
skill; into its appearance he has displayed all the beauty, 
all the identifying grace of the highest price European 
1915 cars—and above all he has produced a car that sells 


new shops at Racine. 


for $1,600. 






of spilling gasoline in front 




















Compare it with every car made; place it beside Europe's 
and America’s finest cars—even those costin 
much—and you will still oe proud to own a 


Don’t wait several months for delivery on a next year’s 
“Six”. Investigate the one that is ready for delivery now; 
the year-in-advance car— The Lewis Six. 


A car having the appearance of a $3,000 one for $1,600. 
L. P. C. Motor Co. 5é'lewis ‘Sireet Rracine, Wis. 


TE CATALOG MAY WE SEND IT 





rain vision windshield. 


Electric starter, electric 
lights, electric horn. 


and throttle on steering 


It is equipped 






motor (3 4x6), assuring 


continuous, perfect align 


ment of crank shaft 









with auxiliary supply 
which can be used only by 
turning safety valve. True 
streamline body (French), 
16 to 18 miles on one 






Short turning radius. 
Speed without shift 
2 to 60 miles per hour 

Demountable rims 
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Williams | 


Holder Top Shavin Stick 














| Convenient when you 
| First use the stick ... 


The more you try other kinds, the better you will 


understand why Williams’ Shaving Soaps are so 
popular. 
end 4 Cents in Stamps 


for a miniature trial package of either Williams’ Shaving Stick, 
Powder or Cream, or 10 Cents for “Assortment No. 1,” containing 
all three articles. 

THE J. B. WILLIAMS COMPANY, Dept. A, Glastonbury, Conn. 












Stick 


’ The same de- 


pendable soap 


in a box with | 


the convenient 
hinged cover 
which can 
never be mis- 














laid—it’s fast- "Owe 


Powder 


For the double 
quick shave 
with the same 
comfortable and 
refreshed after 
effect. Leaves 
all your 
time for the 













Cream 


Here is sheer 
luxury in shav- 
ing. Sqeeze it 
into a hollow in 
your wet brush. 
Particularly 
recommended 
for easily irri- 
tated skins. 








